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TO   THC 


FIFTH  EDITION. 


Geology,  now  deservedly  one  of  the  most 
popular  and  attractive  of  the  physical 
sciences,  was,  not  many  years  ago,  held  in 
little  estimation  ;  and  even  at  present,  there 
are  not  wanting  some  who  do  not  hesitate 
to  maintain,  that  it  is  a  mere  tissue  of  iU  ob- 
served phenomena,  and  of  hjrpotheses  of 
boundless  extravagance.  The  work  of  Cu- 
viER  now  laid  before  the  public,  contains  in 
itself  not  only  a  complete  answer  to  these  ig- 
norant imputations,  but  also  demonstrates 
the  accuracy,  extent,  and  importance  of 
many  of  the  facts  and  reasonings  of  this  de- 
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lightful  branch  of  Natural  History.    Can  it 
be  maintained  of  a  science,  which  requires  for 
its  successful  prosecution  an  intimate  ac- 
quaintance with  Chemistry,  Natural  Philo- 
sophy and  Astronomy, — ^with  the  details  and 
views  of  Zoology,  Botany,  and  Minérale^, 
and  which  connects  these  different  depart- 
ments of  knowledge  in  a  most  interesting 
and  striking  manner, — that  it  is  of  no  va- 
lue?   Can   it  be  maintained  of  Geology, 
which  discloses  to  us  the  history  of  the  first 
origin  of  organic  beings,  and  traces  their 
gradual  developement  firom  the  monade  to 
man  himself, — ^which  enumerates  and  de- 
scribes the  changes  that  plants,  animals,  and 
minerals — ^the  atmosphere,  and  the  waters 
of  the  globe — ^have  undergone  from  the  ear- 
liest geological  periods  up  to  our  own  time, 
and  which  even  instructs  us  in  the  earliest 
history  of  the  hiunan  species, — that  it  offers 
no  gratification  to  the  philosopher  ?  Can  even 
those  who  estimate  the  value  of  science,  not 
by  intellectual  desires,  but  by  practical  ad- 


PREFACE.  VU 

vantages,  deny  the  importance  of  Geology, 
certainly  one  of  the  foundations  of  agricul- 
ture, and  which  enables  us  to  search  out 
materials  for  numberless  important  economi- 
cal purposes? 

Geology  took  its  rise  in  the  Academy  of 
Freyberg,  with  the  illustrious  Werner,  to 
vdiom  we  owe  its  present  interesting  condition. 
This  being  the  case,  we  oug^t  not,  (as  is  at 
present  too  much  the  practice),  amidst  the 
numerous  discoveries  in  the  mineral  king- 
dom which  have  been  made  since  the  system 
of  investigation  of  that  great  interpreter  of 
nature  was  made  known,  forget  the  master, 
and  arrogate  aU  to  ourselves.     In  this  Island, 
Geology  first  took  firm  root  in  the  north  : 
in  Edinburgh  the  Wemerian  geognostical 
views  and  method  of  investigation,  combined 
with  the  theory  of  Hutton,  the  experiments 
and  speculations  of  Hall,  the  illustrations 
of  Playfair,  and  the  labours  of  the  Royal 
and  Wernerian  Natural  History  Societies,  ex- 


vm  preface; 

cit9d<a>i^ifit  o^ inquiry  whidi  rapidlyii^sead 
dbot^hout  the£inpirë  randiiowOréat  Bri- 
ttdn  pteweatsi  to  the  sdentific  warld  a  scene 
ei^'geologknl  •aoutehess,  airtiTity^  and  iesnter- 
prise,  not  surpassed  in  any  other  coniitry. 

1  On  ibe>Gottânent  :the  imtingid  of  Cut^ier, 
dis^nguidied  eqndly  by  piirity  and  beauty 
<rf  âtyl0^>and  profixlund  leampig,  haye  proved 
ènHhenH^lyciosèfbl  in. aiding  tfaé  p^cgibss  of 
O^logyi'M  JtDthisrcçuntryri^mER  T^asfirat 
made  known  as^  a'geologist  by  thé  publication 
o£ih^  présent  essays  which^  from  ita  unexam* 
pled  popularity,  has  idàde  his  name  as  fami- 
Bar  to  us  as  that  of  the:  most  distinguisbed 
of  ouif  own  writers. 

ROBERT  JAMESON. 

College  Museum,  Edinburgh, 
^Sih  November  18^6. 
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This  Fourth  Edition  of  the  celebrated 
Essay  on  the  Theory  of  the  Earth,  con- 
tains, besides  many  additional  facts  and 
statements  in  regard  to  the  I^^atural  History 
of  the  Earth,  also  learned  discussions  by 
CuviER,  on  the  newness  of  the  present  con- 
tinents, as  confirmed  by  the  history  of  na- 
tions ;  and  on  the  proofs  regarding  the  anti- 
quity of  nations  alleged  to  be  contained  in 
their  astronomical  and  other  monmnents. 

ROBERT  JAMESON. 


College  Museum,  Edinburgh, 
2d  April  1822. 


•  in  tke  rdiciof  1  priacval  *iaU  kng 
(  villi  I  loul  nice  the  hntatilit.T  of  aiùt; 
g  npoo  tbe  ndndi  of  thoar  vbo  •enoiuli  ct» 
barpictjudftdliiipafdcTMiaL  Iftki 
wag  the  ruin*  of  Rercubuieuia  ■  pica  gf  >■ 
■■^  a  «sb  «r  I  lUtuc,  *e  lejotcc  wltb  him,  in  Bafinf  Ike 
*lk^Bi^i«*iMlan)rfin«id*ntpeot>''i  [dvedUEit 
.  3  W  ind»  w  iiU  Rcord,  illuitiatira  of  the  bûbut  i/Ui 

■  ^  i.r   jBiUil  in  extent  tïat  countij  nur  be,  nn 

■  ym  yr  Ttt  -Brdi'te  of  knovMp  he  bu  lAM  to  « 

.  .  .-h.*'  -k  .otf  ^ïiBt  ttjwkhre  of  animated  lidigsdB- 
■«  «uh  1  'atf.  «!m  ..-so  kx-k  upon  it  withimt  kdUiku 
■  "  ■%•>  ken  :ae  xatata  at  Poljcletiii  that  we  idmbï, 
'^•«•M  >  luaKni»  jf  tk(  trtawiwhlp  of  Kature,  aim 
-  -•  >  ;^  «n»!  HtftcuWm  DTCrvbelmeil  bj  the  ocoa. 
«    ,v<  »*»%«ii«j»jfaeJeepe*  wonder  and  deT<iti<a 


FoMil  oi]ganic  renudns  are  the  relies  of  e  primeval  world  long  since 
gone  past,  proclaiming  with  a  loud  Toioe  the  instability  of  earthly 
affairs,  and  impresnng  upon  the  minds  of  those  who  seriously  con- 
sider them,  sentimenta  of  piety  and  feelings  of  devotion.   If  the  an- 
tiquasy  digs  from  among  the  ruins  of  Herculaneum  a  piece  of  an- 
deot  money,  a  vase,  or  a  statue,  we  rejoice  with  him,  in  finding  the 
mode  of  lilb,  the  manners  and  arts  of  an  ancient  people,  placed  be&re 
our  eyes:  If  lie  finds  an  old  record,  iUustratiye  of  the  history  of  his 
country,  however  liipited  in  extent  that  country  may  be,  we  are 
grateftil  to  him  for  the  particle  of  knowledge  he  has  added  to  our 
store  ;    but  if^  among  the  ruins  of  the  conunon  country  of  the  hu- 
man race,  we  linger  at  the  great  sepulchre  of  animated  beings  des- 
troyed by  the  hand  of  fiite,  who  can  look  upon  it  without  sentiments 
of  piety  !     It  is  not  here  the  statues  of  Polydetus  that  we  admiie, 
but  the  admirable  monuments  of  the  workmanship  of  Nature,  taken 
from  the  ruins  of  the  great  Herculeum  overwhelmed  by  the  ocean, 
fhat  we  look  upon  with  feelings  of  the  deepest  wonder  and  devotion. 
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THIRD  EDITION 


The  attention  of  naturalists  was  early  di-» 
rected  to  the  investigation  of  the  fossil 
organic  remains  so  generally  and  abun- 
dantly distributed  throughout  the  strata  of 
which  the  crust  of  the  Earth  is  composed. 
It  is  not,  as  some  writers  now  imagine,  en- 
tirely a  modem  study  ;  for  even  so  early  as 
the  time  of  Leibnitz,  we  find  that  philoso- 
pher drawing  and  describing  fossil  bones- 
Afler  this  period  it  continued  to  interest 
individuals,  and  engage  the  particular  at- 
tention of  societies  and  academies.  The 
Royal  Society  of  London,  by  the  Memoirs 
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of  Sloane,  CoUinson,  Lister,  Derham,  Baker, 
Grew,  Hunter,  Jacobs,  Plott,  Camper,  and 
many  others,  afforded  satisfactory  proo& 
of  the  importance  attached  to  this  branch 
of  Natural  History  by  philosophers  in  Eng- 
land ;  and  the  Memoirs  of  M.  Graydon,  in 
the  Transactions  of  the  Royal  Irish  Acade- 
my, shew  that  it  was  not  entirely  neglected 
in  Ireland.  On  the  continent  of  £urope  the 
natural  history  of  petrifactions  was  also 
much  studied,  as  appears  from  the  Memoirs 
of  Hollman,  Beckman,  and  Blumenbach, 
in  the  Transactions  of  the  Royal  Society  of 
Gottingen  ; — of  Gmehn,  Pallas,  Herrmann, 
Chappe,  in  the  Memoirs  of  the  Imperial 
Academy  of  Sciences  of  Petersburg  ; — of 
Geofiroi,  Buffon,  Daubenton,  Faujas  St 
Fond,  and  others  of  the  old  French  Acade- 
my of  Sciences  ; — of  Astruc  and  Riviere, 
of  the  Royal  Academy  of  Sciences  of  Mont- 
pellier ; — of  Collini  of  the  Academia  Theo- 
doro-Palatina,  at  Manheim,  &c.  But  the 
geognostical  relations  of  the  rocks  in  which 
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these  organic  remaiiis  aire  contailied  were 
but  ill  understood»  until  Werner  pointed  out 
the  mode  Of  investigating  them.  His  in- 
teresting and  important  views  were  circu- 
lated from  Freyberg,  :by  the  writings  and 
conversations  of  his  pupils,  and  have  con^ 
tributed  materially  to  the  advancement  of 
this  branch  of  Natural  History  in  Germany, 
France,  and  also  in  Great  Britain.  Pe^ 
trifactions  are  no  longer  viewed  as  objects 
of  mere  curiosity,  as  things  isolated  and 
unrelated  to  the  rocks,  of  wliich  the  crtist 
of  the  Earth  is  composed  ;  oh  the  contrary, 
they  are  now  considered  as  one  of  the  most 
important  features  in  the  strata  of  aU  re- 
gions of  the  earth.  By  the  regularity 
and  determinate  nature  of  their  distribu- 
tion, they  afford  characters  which  assist  us 
in  discriminating  not  only  single  beds,  but 
also  whole  formations  of  rocks  ;  and  in  this 
respect  they  are  highly  interesting  to  the 
geognostical  inquirer.  To  the  geologist  this 
beautiful  branch  of  Natural  History  opens 
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up    numerous    and    uncommonly    curious 
views  of  nature  in  the  mineral  kingdom  :  it 
shews  him  the  commencement  of  the  forma- 
tion of  organic  beings, — ^it  points  out  the 
gradual  succession  in  the  formation  of  ani- 
mals, from  the  almost  primeval  coral  near 
the  primitive  strata,  through  aU  the  wonder- 
M  variety  of  form  and  structure  observed 
in  sheUs,  fishes,  amphibious  anhnals,   and 
birds,  to  the  perfect  quadruped  of  the  al- 
luvial land  ;  and  it  makes  him  acquainted 
with  a  geographical  and  physical  distribution 
of  organic  beings  in  the  strata  of  the  globe, 
very  diflferent  from  what  is  observed  to  hold 
in  the  present  state  of  the  organic  world. 
The     zoologist    views    with    wonder     and 
amazement  those  hosts  of  fossil  animals, 
sometimes  so  similar  to  the  present  living 
species,  at  other  times  so  far  removed  from 
them  in  form  and  structure.     He  compares 
the  fossil  orders,  genera  and  species,  with 
those  now  inhabiting  the  earth's  surface,  or 
living  in  its  waters,  and  discovers  that  there 
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is  a  whole  system  of  animals  in  a 
state  different  from  the  present.    £ven  the 
physiologist,  in  the  various  forms,  connec- 
tions, and  relations  of  the  parts  of  those 
animals,  obtains  new  acts  for  his  descrip- 
tions and  reasonings.    Such,  then,  being  the 
nature  of  this  branch  of  Natural  History,  it 
is  not  surprising  that,  when  once  understood, 
it  should  have  many  and  zealous  cultivators^ 
and  occupy  the   talents  of  men  of  learn- 
ing and  sagacity.     In  our  time,  Cuvier,  the 
celebrated  Professor  of  Natural  History  in 
Paris,  has  eminently  distinguished  himself 
by  his  numerous  discoveries,  accurate  de- 
scriptions, and  rational  views,  on  this  sub- 
ject.    His  great  work  on  Fossil  Organic  Re- 
mains, of  which  a  new  edition  is  now  in  pro- 
gress, is  the  most  splendid  contribution  to 
Natural  History  furnished  by  any  individual 
of  this  age. 

The  Essay  on  the  Theory  of  the  Earth, 
now  translated,  is  the  introductory  part  of 
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the  great  work  ù(\  Cuvier.  ;  The  subject  of 
the  deluge  fcsrmsa  pruicipal  oli^ecl^'^ 
elegaat  diaoonrsa      Aftet^  descrifomg  iiie 
principal  results  at  which  ^e  theory  of  thé 
earth,  in  his  opinioii,  has  amved,  hé  nest 
mentions  the  ygïious  relatioiis  which  caÉ^ 
nect  the  history  <^  the  fossit  hoQeftof  htaà 
animals i; with  these  results;  rêcËplfubfltte 
principles  pn  i^^ich  is  founded  the  itrt  of  as: 
certaining  these  bones,  or,  in  other  wolds» 
of  discovering  à  genus»  and  of  distinguish' 
ing  a  species,  by  a  single  fragment  of  bone  : 
and  gives  a  tepid  sketdi  ofthe  results  té 
which  his  researches  lead,  ofthe  new  genera 
and  species  which  these    halve  been   the 
means  of  discovering^  and  of  the  different 
formations  in  which  they  are   contained. 
Some  naturalists,  as  Lamarck,  halving  main^ 
tained  that  the  present  existing  races  of 
quadrupeds  are  mere  modifications  or  var- 
rieties  of  those  ancient  races  which  we  now 
Slid  in  a  fossil  state,  modificatioios  which 
may  have  been  produced  by  diange  of  di- 
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mate^  and  other  local  drcumstanoes,  and 
smce  brought  to  the  present  great  ditiferehoe, 
by  the  operation  of  similar  causes  during  a 
long  succesâon  of  ages, — Cuvier  shews  that 
the  difference  between  the  fossil  species  and 
those  which  now  exist»  is  bounded  by  cer- 
tain limits;  that  these  Umits  are  a  great 
deal  more  extensive  than  those  which  now 
distinguish  the  varieties  of  the  same  species, 
and  consequently,  that  the  extinct  species 
of  quadrupeds  are  not  varieties  of  the  pre* 
sently  existing  species.  This  very  interest* 
ing  discussion  naturally  leads  our  author 
to  state  the  proofs  of  the  recent  population 
of  the  world  ;  of  the  comparatively  modem 
origin  of  its  present  surface  ;  of  the  deluge, 
and  the  subsequent  renewal  of  human  so- 
ciety. 

In  order  to  render  this  Essay  more  com- 
plete and  satisfactory,  I  have  illustrated  the 
whole  with  an  extensive  series  of  observa- 
tions,  and  have   ailranged  them  in  such  a 
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manner  that  they  will  be  readily  acoeasiUe^ 
not  only  to  the  naturalist,  but  also  to  the 
general  readra. 

Since  the  publication  of  the  former  edi- 
tion of  this  Essay,  many  curious  discoveries 
have  been  made  in  r^ard  to  fossil  cnrganic 
remains  : — some  of  these  are  included  in  the 
Illustrations  at  the  end  of  the  Essay,  aâien 
want  of  room  forces  us  to  omit 

R.  JAMESON. 


College  of  Ebikburgh, 
im  JprU  1817. 
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ESSAY 


ON   THE 


THEORY  OF  THE  EARTH. 


PRELIMINARY  OBSERVATIONS. 

In  my  work  on  Fossil  Bones,  the  object  which 
I  proposed  was  to  discover  to  what  animals  the 
osseous  remains,  with  which  the  superficial  stra* 
ta  of  the  globe  are  filled,  may  have  belonged. 
In  pursuing  this  object,  I  had  to  follow  a  path 
in  which  but  little  progress  had  hitherto  been 
made.  As  an  antiquary  of  a  new  order,  I  was 
obliged  at  once  to  learn  the  art  of  restoring  these 
monuments  of  past  revolutions  to  their  original 
forms,  and  to  discover  their  nature  and  relations  ; 
I  had  to  collect  and  bring  together  in  their  ori- 
ginal order,  the  fragments  of  which  they  consist- 
ed ;  to  reconstruct,  as  it  were,  the  ancient  beings 
to  which  these  fragments  belonged  ;  to  reproduce 
them  with  all  their  proportions  and  characters  ; 
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and,  lastly,  to  compare  them  with  those  which 
now  live,  at  the  surface  of  the  globe  : — an  art  al- 
most (mknown,  and  which  presupposed  a  science 
whose  first  developments  had  scarcely  yet  been 
'.'traced,  that  of  the  laws  which  r^ulate  the  co- 
existence of  the  forms  of  the  different  parts  in 
organised  beings.   I  had  therefore  to  prepare  my- 
self for  these  inquiries,  by  others  of  a  far  more 
extensive  kind,  respecting  the  animals  which  still 
exist.  Nothing,  except  an  almost  complete  review 
of  creation  in  its  present  state,  could  give  a  cha- 
racter of  demonstration  to  the  results  of  my  in- 
vestigation into  its  ancient  state  ;  but,  from  this 
review,  I  had  at  the  same  time  to  expect  a  great 
body  of  rules  and  affinities  not  less  satisfactorily 
demonstrated  ;  and  it  became  obvious,  that,  in 
consequence  of  this  essay  upon  a  small  portion  of 
the  theory  of  the  earth,  the  whole  animal  king- 
dom would  necessarily  be  in  some  measure  sub- 
jected to  new  laws. 

Thus  I  was  encouraged  in  this  twofold  investi- 
gation, by  the  equal  interest  which  it  promised 
to  possess,  both  with  regard  to  the  general  science 
of  anatomy,  the  essential  basis  of  all  those  which 
treat  of  organised  bodies,  and  with  regard  to  the 
physical  history  of  the  globe,  the  foundation  of 
mineralogy,  geography,  and  even,  it  may  be  said, 
of  the  history  of  Man,  and  of  all  that  it  most  con- 
cerns him  to  know  with  regard  to  himself. 
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If  it  be  80  interesting  to  us  to  follow,  in  the 
infancy  of  our  species,  the  almost  obliterated  traces 
of  extinct  nations,  why  should  it  not  also  be  so, 
to  search,  amid  the  darkness  of  the  in&ncy  of  the 
Earth,  for  the  traces  of  revolutions  which  have  ta- 
ken place  anterior  to  the  existence  of  all  nations  ? 
We  admire  the  power  by  which  the  human  mind 
has  measured  the  motions  of  the  celestial  bodies, 
which  nature  seemed  to  have  concealed  for  ever 
from  our  view.  Genius  and  science  have  burst 
the  limits  of  space  ;  and  observations,  explained 
by  just  reasoning,  have  unveiled  the  mechan- 
ism of  the  universe.  TNTould  it  not  also  be 
glorious  for  man  to  burst  the  limits  of  time,  and, 
by  means  of  observations,  to  ascertain  the  his* 
tory  of  this  world,  and  the  succession  of  events 
which  preceded  the  birth  of  the  human  race? 
Astronomers  have  undoubtedly  advanced  more 
rapidly  than  naturalists;  and  the  present  pe- 
riod, with  respect  to  the  Theory  of  the  Earth, 
bears  some  resemblance  to  that  in  which  some 
philosophers  fancied  that  the  heavens  were  formed 
of  polished  stones,  and  that  the  moon  was  of  the 
size  of  the  Peleponnesus  ;  but  after  Anaxago- 
EAS,  came  Coperkicus  and  Kepler,  who 
pointed  the  way  to  Newton  ;  and  why  should 
not  natural  history  also  one  day  have  its  New- 
ton? 

a2 
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Plan  of  ttiis  Essay. 

What  I  especially  propose  to  present  in  thisp 
discourse,  is  the  plan  and  the  result  of  my  labours 
r^arding  Fossil  Bones.  I  shall  also  attempt  to 
trace  a  rapid  sketch  of  the  efforts  that  have  been^ 
made  up  to  the  present  day,  to  restore  the  history 
of  the  revolutions  of  the  globe.  The  facts  which 
I  have  been  enabled  to  discover,  form,  without 
doubt,  only  a  small  portion  of  those  which  would 
be  necessary  to  complete  this  ancient  history  ;  but 
several  of  them  lead  to  decisive  consequences,  and 
the  rigorous  manner  in  which  I  have  proceeded  in 
their  determination,  affords  me  reason  to  think 
that  they  will  be  regarded  as  points  definitively 
fixed,  and  which  in  their  aggregate  will  form  an 
epoch  in  science.  Lastly,  I  trust  their  novelty 
will  be  a  suiBScient  excuse  for  me,  if  I  claim  for 
them  the  earnest  attention  of  my  readers. 

My  object  will  first  be  to  shew  by  what  rela- 
tions the  history  of  the  fossil  bones  of  terrestrial 
animals  connects  itself  with  the  theory  of  the 
earth,  and  for  what  reasons  a  peculiar  importance 
is  to  be  attributed  to  it,  with  reference  to  this 
subject.  I  shall  then  unfold  the  principles  upon 
which  is  founded  the  art  of  determining  these 
bones,  or,  in  other  words,  of  recognizing  a  genus, 
and  of  distinguishing  a  species,  by  a  single  frag- 
ment of  bone, — an  art,  on  the  certainty  of  which 
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depends  that  of  my  whole  work.  I  shall  give  a 
rapid  account  of  the  new  species,  and  of  genera 
previously  unknown,  which  the  application  of 
these  principles  has  led  me  to  discover,  as  well  as 
the  different  kinds  of  deposits  in  which  they  are 
contained.  And  as  the  difference  between  these 
species  and  those  which  exist  at  the  present  day 
is  bounded  by  certain  limits,  I  shall  show  that 
these  limits  much  exceed  those  which  now  distin- 
guish the  varieties  of  the  same  species.  I  shall 
therefore  make  known  to  what  extent  these  va- 
rieties may  go,  whether  from  the  influence  of  time, 
or  from  that  of  climate,  or,  lastly,  from  that  of  do- 
mestication. 

In  this  way  I  shall  be  enabled  to  conclude,  and 
to  induce  my  readers  to  conclude  with  me,  that 
great  events  were  necessary  to  produce  the  more 
considerable  differences  which  I  have  discovered. 
I  shall  next  mention  the  particular  modifica- 
tions which  my  researches  must  necessarily  intro- 
duce into  the  hitherto  received  opinions  regard- 
ing the  revolutions  of  the  globe  ;  and,  lastly,  I 
shall  inquire  how  far  the  civil  and  religious  his- 
tory of  different  nations  corresponds  with  the  re- 
sults of  observation  with  regard  to  the  physical 
history  of  the  Earth,  and  with  the  probabilities 
which  these  observations  afford  concerning  the 
period  at  which  societies  of  men  may  have  found 
fixed  places  of  abode,  and  fields  susceptible  of 


6  THEORY  OF  THE  EARTH. 

cultivation,  and  at  which,  therefore,  they  may  have 
assumed  a  durable  form. 

Fir  H  Appearance  tf  the  Earih. 

When  the  traveller  passes  over  those  fertile 
plains  where  gently  flowing  streams  nourish  in 
their  course  an  abundant  vegetation,  and  where 
the  soil,  inhabited  by  a  numerous  population, 
adorned  with  flourishing  villages,  opulent  cities, 
and  superb  monuments,  is  never  disturbed,  exeept 
by  the  ravages  of  war,  or  by  the  oppression  of 
the  powerful,  he  is  not  led  to  suspect  that  Nature 
also  has  had  her  intestine  wars,  and  that  the  sur- 
face of  the  globe  has  been  broken  up  by  revolu- 
tions and  catastrophes.  But  his  ideas  change  as 
soon  as  he  digs  into  that  soil  which  now  presents 
so  peaceful  an  aspect,  or  ascends  to  the  hills  which 
border  the  plain  ;  his  ideas  are  expanded,  if  I  may 
use  the  expression,  in  proportion  to  the  expansion 
of  the  view,  and  begin  to  embrace  the  full  extent 
and  grandeur  of  those  ancient  events,  when  he 
climbs  the  more  elevated  chains,  whose  base  is 
skirted  by  these  hills,  or  when,  by  following  the 
beds  of  the  torrents  which  descend  from  those 
chains,  he  penetrates,  as  it  were,  into  their  interior. 

First  proofs  ofRevohUians  on  the  surface  qfihe  Globe, 

The  lowest  and  most  level  parts  of  the  earth, 
exhibit  nothing,  even  when  poietrated  to  a  very 
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great  depth,  but  horisontal  strata  composed  of  sub- 
stances more  or  less  varied,  and  containing  almost 
all  of  them  innumerable  marine  productions.  Si- 
milar strata,  with  the  same  kind  of  productions, 
compose  the  lesser  hills  to  a  considerable  height. 
Sometimes  the  shells  are  so  numerous  as  to  con- 
stitute of  themselves  the  entire  mass  of  the  rock  ; 
they  rise  to  elevations  superior  to  the  level  of  every 
part  of  the  ocean,  and  are  found  in  places  where 
no  sea  could  have  carried  them  at  the  present  day, 
under  any  circiunstances  ;  they  are  not  only  en- 
veloped in  loose  sand,  but  are  often  inclosed  in 
the  hardest  rocks.  Every  part  of  the  earth,  eva7 
hemisphere,  every  continent,  every  island  of  any 
extent,  exhibits  the  same  phenomenon. 

The  times  are  past  when  ignorance  could  main- 
tain,  that  these  remains  of  organized  bodies  are 
mere  sportings  of  nature,  productions  generated 
in  the  womb  of  the  Earth,  by  its  own  creative 
powers  ;  and  the  efforts  made  by  some  metaphy- 
sicians of  the  present  day,  will  not  probably  suc- 
ceed in  bringing  these  exploded  opinions  again 
into  repute.  A  scrupulous  comparison  of  the  forms 
of  these  remains,  of  their  texture,  and  often  even 
of  their  chemical  composition,  does  not  disclose  the 
slightest  difference  between  the  fossil  shells  and 
those  which  still  inhabit  the  sea:  the  preserva- 
tion of  the  former  is  not  less  perfect  than  that  of 
the  latter;  most  commonly  we  neither  observe 
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detrition  nor  fracture  in  them,  nothing,  in  short, 
that  announces  a  violent  removal  from  their 
original  places;  the  smallest  of  them  retain 
their  sharpest  ridges,  and  their  most  delicate 
spines.  They  have,  therefore,  not  only  lived  in 
the  sea»  but  they  have  also  been  deposited  by  it. 
It  is  the  sea  which  has  left  them  in  the  places 
where  they  are  now  found.  But  this  sea  has 
remained  for  a  certain  period  in  those  places; 
it  has  covered  them  long  enough,  and  with  suffi- 
cient tranquillity  to  form  those  deposits,  so  re- 
gular, so  thick,  so  extensive,  and  partly  also  so 
solid,  which  contain  those  remains  of  aquatic  ani- 
mals. The  basin  of  the  sea  has  therefore  under- 
gone one  change  at  least,  either  in  extent,  or  in 
situation.  Such  is  the  result  of  the  very  first 
search,  and  of  the  most  superficial  examination. 

The  traces  of  revolutions  become  still  more  ap- 
parent and  decisive,  when  we  ascend  a  little  high- 
er, and  approach  nearer  to  the  foot  of  the  great 
chains.  There  are  still  found  many  beds  of  shells  ; 
some  of  these  are  even  thicker  and  more  solid  ; 
the  shells  are  quite  as  numerous,  and  as  well  pre- 
served, but  they  are  no  longer  of  the  same  spe- 
des.  The  strata  which  contain  them  are  not  so 
generally  horizontal  ;  they  assimie  an  oblique  po- 
sition, and  are  sometimes  almost  vertical.  While 
in  the  plains  and  low  hills  it  was  necessary  to 
dig  deep,  in  order  to  discover  the  succession  of  the 
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beds,  we  here  discover  it  at  once  by  their  exposed 
edges,  as  we  follow  the  valleys  that  have  been 
produced  by  their  disjunction.  Great  masses 
of  debris  form  at  the  foot  of  the  clifis,  rounded 
hills,  the  height  of  which  is  augmented  by  every 
thaw  and  tempest. 

These  inclined  strata,  which  form  the  ridges 
of  the  secondary  mountains,  do  not  rest  upon 
the  horizontal  strata  of  the  hills  which  are  situ- 
ate at  their  base,  and  which  form  the  first  steps 
in  approaching  them  ;  but,  on  the  contrary,  dip 
under  them,  while  the  hills  in  question  rest  upon 
their  declivities.  When  we  dig  through  the 
horizontal  strata  in  the  vicinity  of  mountains 
whose  strata  are  inclined,  we  find  these  inclined 
strata  re-appearing  below  ;  and  even  sometimes, 
when  the  inclined  strata  are  not  too  elevated,  their 
summit  is  crowned  by  horizontal  ones  *.  The  in- 
clined strata  are  therefore  older  than  the  hori- 
zontal strata  ;  and  as  they  must  necessarily,  at 
least  the  greater  number  of  them,  have  been 
formed  in  a  horizontal  position,  it  is  evident  that 
they  have  been  raised  f ,  and  that  this  change  in 
their  direction  has  been  effected  before  the  others 
were  superimposed  upon  them  J. 


*  See  Note  A,  at  the  end  of  this  Essay, 
t  See  Note  B. 

X  The  opinion  maintained  by  some  geologists^  that  cer- 
tain strata  have  been  formed  in  the  inclined  position  in  which 
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Thnt  the  sea»  preyious  to  the  depotitkm  of  the 
horiaontal  strata,  had  fonned  others,  which,  by  the 
operation  of  problematical  causes,  were  broke», 
raised,  aod  overturned  in  a  thousand  wajrs  ;  and,  as 
several  of  those  inclined  strata  which  it  had  formed 
at  more  remote  periods,  rise  higher  than  the  ho- 
riaontal strata  whidi  have  succeeded  them,  and 
which  surround  them,  the  causes  by  whidi  the 
inclination  of  these  beds  was  effiscted,  had  also 
made  them  project  above  the  level  of  the  aea,  and 
formed  islands  of  them,  or  at  least  dioals  and  in- 
equalities ;  and  this  must  have  happened,  whether 
they  had  been  raised  by  one  extremity,  <nr  whe^ 
ther  the  depression  of  the  opposite  extremity  had 
made  the  waters  subside.  This  is  the  second  re- 
sult, not  less  clear,  nor  less  satis&ctorily  demon- 
strated, than  the  first,  to  every  one  who  will  take 
the  trouble  of  examining  the  monuments  on  whidi 
it  is  established. 

Proofs  thai  such  revolutions  have  been  numerous. 

But  it  is  not  to  this  subversion  of  the  ancient 


they  are  now  found,  admitting  it  true  with  regard  to  some 
particular  strata  which  might  have  been  crystallized,  as  Mr 
Greenough  supposes,  like  the  deposit  which  encrusts  the  in- 
side of  vessels,  in  which  water  containing  gypsum  has  been 
boiled,  cannot  at  least  apply  to  those  which  contain  shells  or 
rolled  stones,  which  could  not  have  waited,  so  suspended, 
the  fomuttion  €^  the  cement  by  which  they  were  to  be  ag- 
giatinated. 
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strata,  nor  to  this  retreat  of  the  sea  a&eac  the  for» 
mation  of  the  new  strata,  that  the  revolutioiuf 
and  changes  which  have  given  rise  to  the  present 
state  of  the  Earth  are  limited. 

When  we  institute  a  more  detailed  comparu- 
son  between  the  various  strata  and  those  remains 
of  animals  which  they  contain,  we  presently  per- 
ceive, that  this  ancient  sea  has  not  always  depo* 
sited  mineral  substances  of  the  same  kind,  nor  re- 
mains of  animals  of  the  same  spedes  ;  and  that 
each  of  its  deposits  has  not  extended  over  the 
whole  surface  which  it  covered.  There  has  ex* 
isted  a  succession  of  variations;  the  former  of 
which  alone  have  been  more  or  less  genetil,  while 
the  others  appear  to  have  been  much  less  sa  The 
oUier  the  strata  are,  the  more  imiform  is  each  of 
them  over  a  great  extent  ;  the  newer  they  are,  the 
more  limited  are  they,  and  the  more  subject  to 
vary  at  small  distances.  Thus  the  displacements 
of  the  strata  were  accompanied  and  followed  by 
changes  in  the  nature  of  the  fluid,  and  of  the 
matters  which  it  held  in  solution  ;  and  when  cer- 
tain strata,  by  making  their  appearance  above  the 
waters,  had  divided  the  sur&ce  of  the  seas  by 
islands  and  projecting  ridges,  different  changes 
might  take  place  in  particular  basins. 

Amidst  these  variations  in  the  nature  of  the 
general  fluid,  it  is  evident,  that  the  animals  which 
lived  in  it  could  not  remain  the  same.     Their 
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The  changes  in  the  level  of  the  waters  have 
not,  therefore,  consisted  solely  in  a  more  or  leaa 
gradual,  or  more  or  less  general  retreat;  there 
have  been  varions  successive  irruptions  and  re- 
treats, the  final  result  of  which,  however,  has  been 
8  universal  depresnon  of  the  level  of  the  sea. 

Pnxf»  that  thete  Revolutions  Jmvé  been  tudden. 

It  is  of  much  importance  to  remark,  that 
these  repeated  irruptions  and  retreats  of  the 
sea  have  neither  all  been  slow  nor  gradual  ;  on 
the  contrary,  most  of  the  catastrophes  which  have 
occasioned  them  have  been  sudden  ;  and  this  is 
especially  easy  to  be  proved,  with  r^ard  to  the 
last  of  these  catastrophes,  that  which,  by  a  two- 
fold motion,  has  inundated,  and  afterwards  laid 
dry,  our  present  continents,  or  at  least  a  part 
of  the  land  which  forms  them  at  the  present 
day.  In  the  northern  regions,  it  has  left  the  car- 
cases of  large  quadrupeds  which  became  enveloped 
in  the  ice,  and  have  thus  been  preserved  even  to 
our  own  times,  with  their  skin,  their  hair,  and 
their  flesh.  If  they  had  not  been  frozen  as  soon 
as  killed,  they  would  have  been  decomposed  by 
putrefaction.  And,  on  the  other  hand,  this  eter- 
nal frost  could  not  previously  have  occupied  the 
places  in  which  they  have  been  seized  by  it,  for 
they  could  not  have  lived  in  such  a  temperature. 
It  was,  therefore,  at  one  and  the  same  moment 
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that  these  animals  were  destroyed»  and  the  coun- 
try which  they  inhabited  became  covered  with  ica 
This  event  has  been  sudden,  instantaneous,  with- 
out any  gradation  ;  and  what  is  so  clearly  demon* 
«trated  with  respect  to  this  last  catastrophe,  is  not 
less  so  with  reference  to  those  which  have  pre» 
ceded  it.     The  breaking  to  pieces,  the  raising  up 
and  overturning  of  the  older  strata,  leave  no  doubt 
upon  the  mind  that  they  have  been  reduced  to 
the  state  in  which  we  now  see  them,  by  the  action 
of  sudden  and  violent  causes  ;  and  even  the  force 
of  the  motions  excited  in  the  mass  of  waters,  is 
still  attested  by  the  heaps  of  debris  and  rounded 
pebbles  which  are  in  many  places  interposed  be- 
tween the  solid  strata.     Life,  therefore,  has  often 
been  disturbed  on  this  earth  by  terrible  events. 
Numberless  living  beings  have  been  the  victims 
of  these  catastrophes  ;  some,  which  inhabited  the 
dry  land,  have  been  swallowed  up  by  inundations  ; 
others,  which  peopled  the  waters,  have  been  laid 
dry,  fix>m  the  bottom  of  the  sea  having  been  sud- 
denly raised  ;  their  very  races  have  been  extin- 
guished for  ever,  and  have  left  no  other  memorial 
of  their  existence  than  some  fragments,  which  the 
naturalist  can  scarcely  recognize. 

Such  are  the  conclusions  to  which  we  are  ne- 
cessarily Ipd  by  the  objects  that  we  meet  with  at 
every  step,  and  which  we'can  always  verify,  by  ex- 
amples drawn  from  almost  every  country.    These 
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great  and  terrible  events  are  every  where  distinet- 
ly  recorded,  so  as  to  be  always  l^ble  by  the  eye 
skilled  to  decypher  their  history  in  tbc  in<Hin- 
ments  which  they  have  left  behind. 

But  what  is  still  more  astonishing  and  not  less 
certain,  life  has  not  always  existed  upon  tibe 
globe  ;  and  it  is  easy  for  the  observer  to  diatiii- 
guish  the  point  at  which  it  has  b^un  to  depont 
its  productions. 

Proof»  thai  there  have  been  Revoluiions  anterior  to  the 
existaux  of  living  hemgi. 

If  we  ascend  to  higher  points  of  elevation,  and 
advance  towards  the  great  ridges,  the  craggy  sum- 
mits of  the  mountain  chains,  we  shall  presently 
find  those  remains  of  marine  animals,  those  in- 
numerable shells,  of  which  we  have  spoken,  be- 
coming more  rare,  and  at  length  disappearing  alto- 
gether. We  arrive  at  strata  of  a  different  na- 
ture, which  contain  no  vestiges  of  living  beings. 
Nevertheless,  their  crystallization,  and  even  tJieir 
stratification,  shew  that  they  have  been  also  in  a 
liquid  state  at  their  formation  ;  their  inclined  poù- 
tioQ>  and  the  cliffs  into  which  they  are  broken, 
shew  that  they  also  have  been  forcibly  moved  from 
their  original  places;  the  oblique  manner  in 
which  they  dip  under  the  shelly  strata,  that  they 
have  been  formed  previously  to  these  latter  ;  and 
lastly,  the  height  to  which  their  rugged  and  bare 
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peaks  rise  above  all  these  shelly  strata,  that  their 
summits  had  already  emerged  from  the  waters, 
when  the  shelly  strata  were  forming. 

Such  are  those  celebrated  Primitive  Momitains 
which  traverse  omr  continents  in  different  direc- 
tions, raising  themselves  above  the  clouds,  sepa- 
rating the  basins  of  rivers  from  one  another,  af- 
fording, in  their  perennial  snows,  reservoirs  which 
feed  the  springs,  and  forming,  in  some  measure,  the 
skeleton,  and  as  it  were  the  rough  framework,  of 
the  Earth. 

The  eye  perceives  from  afar,  in  the  indenta- 
tions with  which  their  ridge  has  been  marked, 
and  in  the  sharp  peaks  with  which  it  is  bristled, 
indications  of  the  violent  manner  in  which  they 
have  been  elevated.  Their  appearance,  in  this  re- 
spect, is  very  different  from  that  of  those  rounded 
mountains,  and  hills  with  long  flat  surfaces,  whose 
less  ancient  masses  have  always  remained  in  the 
situation  in  which  they  were  quietly  deposited  by 
the  waters  of  more  recent  seas. 

These  indications  become  more  obvious  as  we 
approach.  The  valleys  have  no  longer  those 
gently-sloping  sides,  those  salient  and  re-entering 
angles  corresponding  on  either  side  to  each  other, 
which  seem  to  denote  the  beds  of  ancient  streams. 
They  widen  and  they  contract  without  any  ge- 
neral rule  ;  their  waters,  at  one  time,  expand  in- 
to lakes  ;  at  another,  fall  in  torrents  ;  and  some- 

B 
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times  their  rocks,  suddenly  approaching  from  each 
side,  form  transverse  dikes,  over  which  the  waters 
tumble  in  cataracts.  The  dissevered,  stoata,  while 
they  shew  on  one  side  their  edges  perpendicular- 
ly raised»  on  the  other  present  laige  portions  of 
their  surface  lying  obliquely  ;  they  do  not  cones- 
pond  in  height,  but  those  which,  on  one  aide» 
form  the  summit  of  the  cli£^  oftien  dip  underneath 
on  the  other,  and  are  no  longer  visible. 

Yet,  amidst  all  this  confusion,  distinguished 
naturalists  have  been  able  to  demonstrate^  that 
there  still  reigns  a  certain  order,  and  that  those 
immense  deposits,  broken  and  overturned  though 
they  be,  observe  a  regular  succession  with  r^ard 
to  each  other,  which  is  nearly  the  same  in  all  the 
great  mountain  chains.  According  to  them.  Gra- 
nite, of  which  th^  central  ridges  of  the  greater 
number  of  these  chains  consist,  and  which  thus 
surmoimts  every  other  rock«  is  also  the  rock  which 
is  found  deepest  in  the  solid  crust  of  the  globe. 
It  is  the  most  ancient  of  those  which  we  have 
found  means  of  examining  in  the  place  assigned 
them  by  nature  ;  and  we  inquire  not  at  present, 
whether  it  owes  its  origin  to  a  general  fluid»  which 
formerly  held  every  thing  in  solution,  or  may  have 
been  the  first  consolidated  by  the  cooling  of  a 
great  mass  in  fusion,  or  even  in  a  state  of  vapour  *. 

^  The  conjecture  of  the  Marquig  de  la  Place/tfaat  the 
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•Foliated  loeks  lest  upon  its  sides^  ahilvfbrm  the 
latend  ridges  of  these  great  chains  ;  schists»  por- 
^yriesy  sandstones,  and  talcose  rocks^  intermingle 
with  their  strata  ;  lastly,  granular  marbles,  and 
other  limestones  destitute  of  shells,  resting  tipon 
the  schists,  fixrm  the  outer  ridges,  4he  lower  steps 
as  it  .wesre,  the  coimteii£>rts,.of  these  chains,  and 
are  the  last  formations,*  by  which  this  unknown 
fluid,  this  sea:  without  inhabitants,  would  seem  to 
have  prepared,  materials  for  the  mollusca  and  zo- 
ophytes,, which  were  presently  to  deposite  upon 
these  fimndations  vast  heaps  of  their  shells  and 
eorals. 

We  even  find  the  first  productions  of  these 
mctllttsca  a&d  zoophytes  appearing  in  small  num- 
bers, and  scattered  at  greater  or  less  distances, 
in  the  last  strata  of  these  primitive  formations,  or 
in  that  portion  of  the  crust  of  the  globe  to  which 
geologists  have  given  the  name  of  Transition  rocks. 
Here  and  there  we  meet  with  beds  containing 
shells,  interposed  between  certain  granites  of  later 

materials  of  which  the  globe  is  composed,  have  perhaps  ex- 
isted at  first  in  the  ekstic  form^  and  have  successively  as- 
sumed a  liquid  consistence  on  cooling,  and  have  at  length 
been  solidified,  is  well  supported  by  the  recent  experiments 
of  M.  Mitscherlich,  who  has  composed,  of  all  sorts  of  sub- 
stances, and  erystallised  by  the  heat  of  intense  furnaces,  se- 
yfgfl  of  the  mineral  species  which  enter  into  the  composi- 
tion of  primitive  mountains.— Note  D. 

b2 
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formation  than  the  others,  between  schists  of  yt^ 
rious  kinds,  and  between  some  newer  beds  of  gra- 
nular marbles.  Life,  which  was  in  the  end  to 
obtain  entire  possession  of  the  globe,  seems,  in 
these  primordial  times,  to  have  stru^^led  wi^ 
the  inert  nature  which  formerly  predominated; 
and  it  was  not  until  a  considerable  time  aftcTt  that 
it  obtained  the  ascendancy  over  it,  and  acquired 
for  itself  the  exclusive  right  of  continuing  and  ele- 
vating the  solid  envelope  of  the  Earth. 

Hence,  it  is  impossible  to  deny,  that  the  masses 
which  now  constitute  our  highest  mountains, 
have  been  originally  in  a  liquid  state  ;  and  that 
they  have  for  a  long  time  been  covered  by  waters 
in  which  uo  living  beings  existed.  Thus,  it  has 
not  been  only  since  the  appearance  of  life  that 
changes  have  been  operated  in  the  nature  of  the 
matters  which  have  been  deposited  ;  for  the  mas- 
ses formed  previous  to  that  event,  have  varied, 
as  well  as  those  which  have  been  formed  since. 
They  have  also  experienced  violent  changes  in 
their  position,  and  a  part  of  these  changes  must 
have  taken  place  at  the  period  when  these  masses 
existed  by  themselves,  and  were  not  covered  over 
by  the  shelly  masses.  The  proof  of  this  lies  in 
the  overtumings,  the  disruptions,  and  the  fissures, 
which  are  observable  in  their  strata,  as  well  as 
in  those  of  more  recent  formations,  and  vihich 
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fu:^  in  the  andent  strata  even  in  greater  number 
^md  better  defined. 

But  these  primitive  masses  have  also  under- 
gone other  revolutions  since  the  formation  of  the 
secondary  strata,  and  have,  perhaps,  given  rise 
to,  or  at  least  have  partaken  of,  some  of  those 
changes  which  these  strata  themselves  have  expe- 
rienced. There  are  actually  connderable  portions 
of  the  primitive  formations  uncovered,  although 
placed  in  lower  situations  than  many  of  the  secon- 
dary formations  ;  and  we  cannot  conceive  how  it 
should  have  so  happened,  unless  the  primitive 
strata  in  those  places  had  forced  themselves  into 
view,  after  the  secondary  strata  had  been  formed. 
In  certain  countries,  we  find  numerous  large  blocks 
of  primitive  substances  scattered  over  the  surface 
of  secondary  formations,  aud  separated  by  deep 
valleys,  or  even  by  arms  of  the  sea,  from  the  peaks 
or  ridges  from  which  they  must  have  been  derived. 
We  must  necessarily  conclude,  therefore,  either 
that  these  blocks  have  been  ejected  by  eruptions, 
or  that  the  valleys  (which  must  have  stopped  their 
course)  did  not  exist  at  the  time  of  their  being 
transported;  or,  lastly,  that  the  motions  of  the 
waters  by  which  they  were  transported,  exceeded 
in  violence  any  thing  that  we  can  imagine  at  the 
present  day  *. 

•  The  Travels  of  Saussure  and  Deluc  present  a  multi- 
tude of  fects  of  this  description.     These  geologists  imagined. 
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Here,  therefore,  we  have  a  collection  of  fiicts,  a 
series  of  epochs,  anterior  to  the  present  iiine,  of 

that  they  could  only  have  been  prodnced  by  enonnons 
éruption».  .De  iBuch  and  Eacher  have  recently  em- 
ployed themaeivea .  upon  this  aubjeok.  The  tnenMUf  of  the 
latter^  inaerted  in  the  Nouvelle  Alpina  of  Steimniillcr, 
vol.  i.  présenta  the  general  results  in  a  remarkable  man- 
ner. The  following  is  a  comprehensive  view  of  them: 
Such  of  these  blocks  as  are  scattered  over  the  low  parts  of 
Switzerland  and  Lombardy,  oomeirom  the  Alpa,  and  have 
descended  along  their  valleys.  They  occur  every  where,  $ad 
of  all  sizes,  up  to  50,000  cubic  feet,  over  the  great  extent  of 
country  which  separates  the  Alps  from  the  Jura  mountains  ; 
and  they  rise  upon  the  sides  of  the  latter  facing  the  Alps, 
to  a  height  of  4000  feet  above  the  level  of  the  sea.  They 
are  found  at  the  surface^  or  in  the  superficial  layers  of  debris, 
but  not  in  the  strata  of  sandstone^  molasse,  or  conglomerate, 
which  fill  up  almost  every  where  the  interval  in  question. 
They  are  sometimes  isolated^  sometimes  in  heaps.  The 
height  of  their  situation  is  not  connected  with  their  magni- 
tude ;  the  smaller  ones  alone  appear  sometimes  a  little  worn, 
but  the  large  ones  are  not  so  at  all.  Those  which  belong  to 
the  basin  of  each  river  are  found,  upon  examination,  to  be  of 
the  same  nature  as  the  moimtains  of  the  tops  or  sides  of  the 
high  valleys  in  which  the  tributary  streams  of  this  river 
take  their  rise.  They  are  already  seen  in  these  upper  val- 
leys, and  are  particiilarly  accumulated  at  the  places  which 
are  situated  above  some  of  the  contractions  of  these  valleys. 
They  have  passed  over  the  lower  hills,  when  their  height  has 
not  been  more  than  4000  feet  ;  and  then  they  are  seen  upon 
the  other  side  of  the  ridges,  in  the  cantons  between  the  Alps 
and  Jura,  and  even  upon  the  latter  itself.  It  is  opposite  the 
mouths  of  the  valleys  of  the  Alps  that  they  are  seen  in  the 
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which  the  successive  steps  may  be  perfectly  ascer-- 
tained^  althoogh  the  duration  of  their  intervals 
cannot  be  defined  with  precision.  They  are  so 
many  fixed  points,  which  serve  to  regulate  and  di- 
rect our  inquiries  respecting  this  undent  chro^- 
nolc^jy. .         ' . 

EixaminaiioH  of  ike  Causes  xchich  act  atprescfU  on  the 

sur/hce  ofiiu  Globe, 

Let  us  now  examine  those  changes  which  are 
taking  place  at  the  present  day  upon  the  globe,  in- 
vestigating the  causes  which  still  act  in  its  surface, 
and  endeavouring  to  determine  the  possible  extent 
of  theii  effiscts.  This  portion  of  the  history  of  the 
Sarth  in  bo  much  the  more  important,  that  it  has 


greatest  quantity,  and  at  the  greatest  heights  ;  those  of  the 
intervening  spaces  have  not  been  carried  so  high.  Among 
the  chains  of  the  Jura  mountains,  which  arc  more  remote 
from  the  Alps,  they  are  only  found  in  places  whicli  are  op- 
posite the  openings  of  the  nearer  chains. 

From  these  facts,  the  author  draws  the  conclusion,  that 
the  transportation  of  these  blocks  has  taken  place  at  a  period 
subsequent  to  the  deposition  of  the  sandstones  and  conglo- 
merates, and  has  perhaps  been  occasioned  by  the  last  of  the 
revolutions  which  the  globe  has  experienced.  He  compares 
the  transportation  in  question  to  that  which  still  takes  place 
from  the  agency  of  torrents  ;  but  the  objections  presented  by 
the  consideration  of  the  great  size  of  the  blocks,  and  the  deep 
valleys- over  which  they  must  have  passed,  appear  to  us  to 
militate  greatly  against  this  part  of  his  hypothesis. — Note  E. 


•  '      -isr 
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long  been  eonsidered  posâhle  to  explain  the  more 
ancient  revolutions  on  its  surfiuse  by  means  of  these 
still  existing  causes  ;  in  the  same  manner  as  it  is 
found  easy  to  explain  past  events  in  political  his- 
tory»  by  an  acquaintance  with  the  passions  and 
intrigues  of  the  present  day.  But  we  shall  pie* 
sently  see,  that  unfortunately  the  case  is  diffisrent 
in  physical  history  : — ^the  thread  of  operations  is 
here  broken  ;  the  march  of  Nature  is  changed  ; 
and  none  of  the  agents  which  she  now  employs, 
would  have  been  sufficient  for  the  production  of 
her  ancient  works. 

There  still  exist,  however,  four  causes  in  full 
activity,  which  contribute  to  alter  the  surfiEU^  of 
our  continents.  These  are,  rains  and  thaws,  which 
waste  down  the  steep  mountains,  and  precipitate 
the  fragments  to  their  bottoms  ;  running  waters, 
which  carry  off  these  fragments,  and  deposit  them 
in  places  where  their  current  is  abated  ;  the  sea, 
which  imdermines  the  foundations  of  elevated 
coasts,  forming  steep  cliffs,  and  which  throws  up 
great  banks  of  sand  upon  the  low  coasts;  and,  last- 
ly, volcanoes,  which  pierce  through  the  solid  strata 
from  below,  elevate  these  strata,  or  spread  over  the 
surface  vast  quantities  of  ejected  matter  *. 


*  Regarding  the  changes  of  the  surface  of  the  earthy  known 
from  history  or  tradition^  and  consequently  dependent  on 
causes  still  in  operation,  see  the  Oerman  work  of  M.  de  Hof, 
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OfSUpSy  or  Falling  down  of  the  Materials  of 

Mountains, 

In  every  place  where  the  broken  strata  present 
thdr  edges  on  abrupt  surfaces,  there  fall  down  to 
their  base»  every  spring,  and  even  after  every 
storm,  firagments  of  their  materials,  which  are 
rounded  by  rolling  upon  each  other.     These  col- 
lected heaps  graduajily  assume  an  inclination  deter- 
mined by  the  laws  of  cohesion,  and  thus  form,  at  the 
bottom  of  the  diff,  taluses,  of  greater  or  less  eleva- 
tion, according  as  the  fragments  which  have  fal- 
len are  more  or  less  abundant.     These  taluses 
constitute  the  sides  of  the  valleys  in  all  elevated, 
mountainous  regions,  and  are  covered  with  a  rich 
vegetation,  whenever  the  fragments  from  the  up- 
per parts  begin  to  fall  less  abundantly  ;  but  their 
want  of  solidity  subjects  themselves  also  to  slips, 
when   they  are   undermined  by    rivulets.      On 
these  occasions,  towns,  and  rich  and  populous  dis- 
tricts, are  sometimes  buried  under  the  ruins  of  a 
mountain  ;  the  courses  of  rivers  are  interrupted, 
and  lakes  are  formed  in  places  which  were  be- 
fore the  abodes  of  fertility  and  cheerfulness.    For- 
tunately these  great  slips  happen  but  seldom,  and 


entitled  "  G^eschechte  der  Natiirliche  Veranderungen  der 
Erdoberflache,"  2  vols.  8vo.  Goth.  1822  and  1824.  The  facts 
contained  in  it  are  collected  with  equal  care  and  erudition. 
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the  principal  use  of  those  hills  of  debris,  is  to  fur- 
nish materials  for  the  ravages  of  torrents. 

Alluvial  Formations  *• 

The  rains  which  fall,  the  vapours  which  are 
condensed,  and  thé ''snows  which  are  melted;  up- 
on the  ridges  and  summits  of  mountains,  de- 
scend, by  an  infinite  number  of  rills,  along  their 
slopes,  carrying  with  them  some  portions  of  the 
materials  of  which  these  slopes  are  composed,  and 
tracing  slight  furrows  by  their  passage.  These 
rills  soon  unite  in  the  deeper  gutters  with  which 
the  surface  is  marked,  run  off  by  the  deep  valleys 
which  intersecÉ  their  bottom, and  thus  form  streams 
and  rivers,  which  carry  back  to  the  sea  the  waters 
it  had  formerly  supplied  to  the  atmosphere.  On 
the  melting  of  the  snows,  or  when  a  storm  takes 
place,  these  mountain  torrents  become  suddenly 
swollen,  and  rush  down  the  declivities  with  a  ve- 
locity proportioned  to  their  steepness.  They  dash 
violently  against  the  bases  of  those  taluses  of 
fallen  fragments  which  cover  the  sides  of  all  the 
high  valleys,  carrying  off  the  already  rounded 
fragments  of  which  they  are  composed,  and  which 
thus  become  smoothed,  and  still  farther  po- 
lished, by  attrition.  But  in  proportion  as 
they  reach  the  more  level  valleys,  where  their 

*  Note  F. 
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violence  is  diminished,  or  when  they  arrive  at 
more  expanded  basins,  where  their  waters  are 
permitted  to  spread,  they  throw  out  upon  their 
banks  the  largest  of  those  stones  which  they  had 
rolled  down.  The  smaller  fragments  are  deposit- 
ed still  lower  ;  and  nothing  reaches  die  great 
canal  of  the  river  excepting  the  minutest  par- 
tides,  or  the  most  impalpable  mud.  It  often 
happens,  also,  that  before  these  streams  unite  to 
form  great  rivers,  they  have  to  pass  through  large 
and  deep  lakes,  in  which  their  mud  is  deposited, 
and  from  which  their  waters  come  forth  limpid. 

The  lower  rivers,  and  all  the  streams  which 
descend  from  the  less  elevated  mountains  and  hills, 
also  produce  effects,  upon  the  districts,  through 
which  they  flow,  more  or  less  analogous  to  those 
of  the  torrents  from  the  higher  mountains.  When 
these  rivers  are  swollen  by  great  rains,  they  attack 
the  base  of  the  earthy  or  sandy  hills  which  they 
meet  with  in  their  course,  and  carry  their  fragments 
to  be  deposited  upon  the  lower  grounds,  and  which 
are  thus,  in  some  degree,  raised  by  each  succeed- 
ing inundation.  Finally,  when  the  rivers  reach 
great  lakes  or  the  sea,  and  when  that  rapidity, 
which  carried  off  and  kept  in  suspension  the  par- 
ticles of  mud  comes  to  cease  entirely,  these  parti- 
cles are  deposited  at  the  sides  of  their  mouths, 
where  they  form  low  grounds,  by  which  the  shores 
are  prolonged.    And  if  these  shores  are  such,  that 
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the  sea  also  throws  up  sand  upon  them,  and  thus 
contributes  to  their  increase  ;  there  are  created, 
as  it  were,  provinces,  and  even  entire  kingdoms^ 
which  usually  become  the  most  fertile,  and 


the  richest,  in  the  world,  if  their  rulers  permit 
human  industiy  to  exert  itself  in  peace. 

Formation  ofDoiwns.^ 

The  effects  which  the  sea  produces,  v^thout 
the  co-operation  of  rivers,  are  much  less  benefi- 
cial. When  the  coast  is  low,  and  the  bottom 
sandy,  the  waves  push  the  sand  toward  the  shore, 
where,  at  every  reflux  of  the  tide,  it  becomes  par- 
tially dried  ;  and  the  wind,  which  almost  always 
blows  from  the  sea,  drifts  it  upon  the  beadi. 
Thus  are  formed  those  hillocks  of  sand,  named 
Downs,  which,  if  the  industry  of  man  does  not 
fix  them  by  suitable  plants,  move  slowly,  but  in- 
variably, toward  the  interior  of  the  country,  and 
overwhelm  fields  and  dwellings,  because  the 
same  wind  that  raises  the  sand  of  the  beach  up- 
on the  down,  throws  that  of  its  summit  in  the  op- 
posite direction  from  the  sea.  When  the  nature 
of  the  sand,  and  that  of  the  water  which  is  raised 
with  it,  are  such  as  to  form  a  durable  cement, 
the  shells  and  bones,  thrown  upon  the  beach,  be- 
come incrusted  with  it.    Pieces  of  wood,  trunks 

*  Note  G. 
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of  trees,  and  plants  growing  near  the  sea,  are  en- 
veloped in  these  a^r^ates  ;  and  thus  are  pro- 
dnoed  what  might  be  denominated  indurated 
doxcns,  such  as  we  see  upon  the  coasts  of  New 
Holland,  and  of  which  a  precise  idea  may  be 
formed  from  the  description  given  of  them  by 
Peron  *. 

Formation  of  Cliffs  or  Steep  SJiores. 

On  the  other  hand,  when  the  coast  is  high,  the 
sea,  which  is  thus  prevented  from  throwing  up 
any  thing,  exercises  a  destructive  action  upon  it. 
Its  waves,  by  sapping  the  foundation»  cause  the 
superincumbent  portion  of  the  face  of  the  cliff» 
thus  deprived  of  support,  to  be  incessantly  falling 
down  in  fragments.  These  fragments  are  tumbled 
about  by  the  billows,  until  the  softer  and  more  di- 
vided parts  disappear.  The  harder  portions,  from 
being  rolled  in  contrary  directions,  assume  the 
form  of  boulders  and  pebbles  ;  and  these,  at  length, 
accumulate  in  sufficient  quantity  to  form  a  ram- 
part, by  which  the  bottom  of  the  cliff  is  protected 
against  farther  depredations. 

Such  is  the  action  of  water  upon  the  solid  land  ; 
and  we  see,  that  it  consists  almost  entirely  in  re- 
ducing it  to  lower  levels,  but  not  indefinitely. 


•  Voyage  aux  Terres  Australes,  t.  i.  p.  161. 
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The  fiagments  of  the  great  raountain  ridges  are 
carried  down  into  the  valleys  ;  thdr  finer  parti. 
des,  together  with  those  of  the  lower  hilU  and 
plains,  are  borne  to  the  sea  ;  alluvial  depoùtioiu 
extend  the  coasts  at  the  expence  of  the  high 
grounds.  These  are  limifed  effects,  to  whicb  ve- 
getation in  general  puts  a  stop,  and  which,  bendes^ 
presuppose  the  existence  of  mountains,  vaUeys, 
and  plains,  in  short,  all  the  inequalities  of  the 
globe  ;  and  which,  therefore,  cannot  have  given 
rise  to  theae  inequalities.  The  formation  of  downs 
is  a  phenomenon  still  more  limited,  both  in  regard 
to  height  and  horizontal  extent  ;  and  has  no  rela- 
tion whatever  to  that  of  those  enormous  masses 
into  the  origin  of  which  it  is  the  object  of  geology 
to  inquire.* 

D^osiiUmtJormed  in  Water. 

Although  we  canoot  obtain  a  precise  knowledge 
of  the  action  exerted  by  water  within  its  own 
bosom,  it  is  yet  possible  to  determine  its  limits  to 
a  certain  degree. 

Lakes,  pools,  marshes,  and  sea-ports,  into  which 
rivulets  discharge  their  waters,  more  especially 
when  these  descend  from  near  and  steep  hills,  de- 
posit large  quantities  of  mud,  which  would  at 
length  fill  them  up  entirely,  if  care  were  not  taken 
to  clean  them  out.    The  sea  also  thrqws  quanti- 
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ties  of  aliine  and  sediment  into  harbours  and 
cieeks  ;  into  all  places,  in  short,  where  its  waters 
aie  more  tranquil  than  ordinary.  The  currents 
also  heap  up  at  their  meeting,  or  throw  out  at 
their  sides^  the  sand  which  they  are  continually 
raiaUdg  from  the  bottom  of  the  sea,  forming  it  in- 
to banks  and  dballows. 

Stalactites. 

Certain  waters,  after  dissolving  calcareous  sub- 
stanoes  by  means  of  the  superabundant  carbonic 
add  ^th  whieh  they  are  impregnated,  allow  these 
substancea  to  crystallize  after  the  add  has  evapo- 
rated  ;  and,  in  this  manner,  form  stalactites,  and 
other  concretions.  There  are  strata,  confusedly 
crystalliaed  in  fresh  water,  which  are  sufficiently 
extensive  to  be  compared  with  some  of  those 
which  have  been  deposited  by  the  ancient  sea. 
The  Êimous  Travertine  quarries  of  the  neighbour- 
hood of  Rome,  and  the  rocks  of  the  same  sub- 
stance, which  are  formed,  and  continually  varied 
in  figure,  by  the  river  of  Teverona,  are  generally 
known.  These  two  modes  of  action  may  be  com- 
bined ;.  the  deposits  accumulated  by  the  sea  may 
be  solidified  by  stalactite.  Thus,  when  springs 
abounding  in  calcareous  matter,  or  containing 
some  other  substance  in  solution,  happen  to  fall 
into  places  where  these  deposits  are  formed,  we  then 
^^  sggregAtes  in  which  marine  and  fresh- water 
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productions  may  be  blended.  Of  this  deflcriptiod 
are  the  banks  in  the  ishind  of  Guadeloupe,  whid, 
along  with  human  skeletons,  present  land  and  sea 
shells  mingled  together.  Of  the  same  natoie 
also  is  the  quarry  described  by  Saussure,  in  the 
nei^bourhood  of  Messina,  in  which  the  sand- 
stone is  seen  forming  by  the  consolidation  of  fife 
sand  thrown  up  by  the  sea. 

Lii/iophyteê. 

In  the  torrid  zone,  where  lithophy  tes  of  many 
species  abound,  and  are  propagated  with  great  xa* 
pidity,  their  strong  trunks  are  interwoven  and  ac- 
cumulated so  as  to  form  rocks  and  reefs;  and 
rising  even  to  the  surface  of  the  water,  shut  up  the 
entrance  of  harbours,  and  lay  frightful  snares  for 
navigators.  The  sea,  throwing  up  sand  and  mud 
upon  the  tops  of  these  shoals,  sometimes  raises 
their  surface  above  its  own  level,  and  forms  islands, 
which  arc  soon  covered  with  a  rich  vegetation. 

Incrustation, 

It  is  also  possible,  that,  in  particular  places,  lai^ 
quantities  of  the  animals  inhabiting  shells,  leave 
their  stony  coverings  when  they  die,  and  that  these, 
cemented  together  by  slime  of  greater  or  less  con- 
sistence, or  by  other  cementing  substances,  form 
extensive  deposits  or  shell  banks.  But  we  have  no 
evidence  that  the  sea  can  now  incrust  those  sheila 
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with  a  paste  as  compact  as  that  of  the  mar» 
bles,  the  sandstones»  or  even  the  coarse  limestone 
(calcaire  grossier)  in  which  we  see  the  shells  of 
our  strata  enveloped.  Still  less  do  we  any  where 
find  the  sea  depositing  those  more  solid  and  more 
siliceous  strata  which  have  preceded  the  forma* 
tkm  of  the  shelly  strata. 

In  short,  all  these  causes  united,  would  not 
change^  in  an  appreciable  degree,  the  level  of  the 
sea  ;  nor  raise  a  single  stratum  above  its  surface  ; 
and  still  less  would  they  produce  the  smallest 
hillock  upon  the  surface  of  the  earth. 

It  has  been  asserted  that  the  sea  has  undergone 
a  general  diminution  of  level  ;  and  proofs  of  this  are 
said  to  have  been  discovered  in  some  parts  of  the 
shares  oi  the  Baltic,^  But  whatever  may  be  the 
causes  of  these  appearances,  we  are  certain  that  they 
are  not  general  in  their  operation  ;  and  that,  in  the 
greater  number  of  harbours,  where  any  alteration 

*  It  is  a  common  opinion  in  Sweden^  that  the  level  of  the 
sea  is  becoming  lower,  and  that  many  places  may  even  be 
forded  or  passed  dry-shod,  which  were  formerly  impractical 
Ue.  Eminent  philosophers  have  adopted  this  popular  opi- 
nion ;  and  M.  von  Buch  goes  so  far  as  to  suppose  that  the 
whole  OÎ  Sweden  is  gradually  rising.  But  it  is  singular, 
that  no  one  has  made,  or  at  least  published,  a  series  of  accu- 
rate observations,  calculated  to  confirm  a  fact  that  had  been 
announced  so  long  ago,  and  which  would  leave  no  doubt  up- 
on the  mind,  if,  as  Linnseus  asserts,  this  difference  of  level 
were  so  much  as  four  or  five  feet  yearly.     Note  I. 
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of  the  level  would  be  a  matter  of  so  much  in- 
terest, and  where  fixed  and  ancient  works  afibrd 
80  many  means  of  measuring  its  variations,  the 
mean  level  of  the  sea  is  constant.  There  has, 
therefore,  never  been  a  universal  lowering,  nor  a 
universal  encroachment,  of  the  waters  of  the  ocean. 
In  some  places,  indeed,  such  as  Scotland,  and  va- 
rious parts  of  the  Mediterranean,  evidence  has 
been  thought  to  have  been  found,  that  the  sea 
has  risen,  and  that  it  now  covers  shores  which 
were  formerly  above  its  level  *. 

Vokanoes. 

The  action  of  volcanoes  is  still  more  limited,  and 
more  local,  than  any  of  those  which  have  yet  been 
mentioned.  Although  we  have  no  precise  idea  of 
the  means  by  which  nature  keeps  up  these  violent 
fires  at  such  great  depths,  we  can  judge  decided- 
ly, by  their  effects,  of  the  changes  which  they  may 

*  Mr  Stevenson^  in  his  observations  upon  the  bed  of  the 
German  Ocean  and  British  Channel^  maintains  that  the  level 
of  the  sea  is  continually  rising,  and  has  been  very  sensibly 
elevated  within  the  last  three  centuries.  Fortis  asserts  the 
same  of  some  parts  of  the  Adriatic  sea.  But  the  example 
of  the  Temple  of  Serapis,  near  Pouzzola,  proves  that  the 
margins  of  that  sea  are,  in  many  places,  of  such  a  nature  as 
to  be  subject  to  local  risings  and  fallings.  On  the  other 
hand,  there  are  thousands  of  quays,  roads,  and  other  works, 
made  along  the  sea-side  by  the  Romans,  from  Alexandria  to 
Belgium,  the  relative  level  of  which  has  never  varied. 
NotoK. 
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have  produced  at  the  surface  of  the  globe.  After 
a  volcano  has  announced  itself,  by  some  shocks  of 
an  earthquake,  it  forms  for  itself  an  opening. 
Stones  and  ashes  are  thrown  to  a  great  distance, 
and  lava  is  vomited  forth.  The  more  fluid  part  of 
the  lava  flows  in  long  streams,  while  the  less  fluid 
portion  stops  at  the  edges  of  the  opening,  raises  its 
margins  all  round,  and  forms  a  cone,  terminated  by 
a  crater.  Thus- volcanoes  accumulate  upon  the  sur- 
ùce  matters  which  were  previously  buried  in  the 
bowels  of  the  earth,  after  modifying  their  nature, 
and  raise  themselves  into  mountains.  By  these 
means,  they  have  formerly  covered  some  parts  of 
our  continent,  and  have  also  suddenly  produced 
islands  in  the  middle  of  the  sea.  But  these  moun- 
tains and  islands  have  always  been  composed  of 
lava,  and  all  their  materials  have  undergone  the 
action  of  fire  :  they  are  disposed  as  matters  should 
be,  which  have  flowed  from  an  elevated  point. 
Volcanoes,  therefore,  neither  raise  nor  overturn 
the  strata  through  which  their  apertures  pass  ; 
and  if  some  causes  acting  from  those  depths  have 
contributed,  in  certain  cases,  to  raise  up  large 
mountains,  they  cannot  have  been  volcanic  «ngents 
of  the  same  nature  as  those  which  exist  at  the 
present  day. 

Thus,  we  repeat,  it  is  in  vain  that  we  search, 
among  the  powers  which  now  act  at  the  surface  of 

c  2 
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the  earth,  for  causes  sufficient  to  produce  the  révo- 
lutions and  catastrophes,  the  traces  of  which  are 
exhibited  by  its  crust  :  And  if  we  have  recourse  to 
the  constant  external  forces  with  which  we  are  as 
yet  acquainted»  we  shall  have  no  greater  snooess. 

Constant  Astronomical  Causes. 

The  pole  of  the  earth  moves  in  a  drde  around 
the  pole  of  the  ediptic,  and  its  axis  is  more  or  less 
inclined  to  the  plane  of  the  ecliptic  ;  but  theae  two 
motions,  the  causes  of  which  are  now  ascertained, 
are  much  too  limited  for  the  production  of  effects 
like  those  whose  magnitude  we  have  just  been 
stating.  At  any  rate,  their  excessive  slowness 
would  render  them  altogether  inadequate  to  ac> 
count  for  catastrophes  which,  as  we  have  shewn, 
must  have  been  sudden. 

The  same  reasoning  applies  to  all  other  alow 
motions  which  have  been  conceived  as  causes  of 
the  revolutions  in  question,  chosen  doubtless  in 
the  hope  that  their  existence  could  not  be  de- 
nied, because  it  might  always  be  easy  to  hold  out 
that  their  very  slowness  rendered  them  impercep- 
tible. But  whether  they  be  true  or  not  is  of  lit- 
tle importance,  for  they  explain  nothing,  as  no 
cause  acting  slowly  could  have  produced  sudden 
effects. 

Admitting  that  there  has  been  a  gradual  dimi- 
nution of  the  waters  ;  that  the  sea  has  transport- 
ed solid  matters  in  all  directions  ;  that  the  tem- 
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perature  of  the  globe  is  either  diminishing  or  in- 
creasing  ; — nune  of  these  causes  could  have  over- 
turned OUT  strata;  enveloped  in  ice  large  ani- 
nals,  with  their  flesh  and  skin  ;  laid  dry  marine 
testacea,  the  shells  of  which  are,  at  the  present 
day,  as  well  preserved  as  if  they  had  been  drawn 
up  alive  from  the  sea  ;  and,  lastly,  destroyed  nu- 
flderons  species»  and  even  entire  genera. 

These  considerations  have  struck  most  natura- 
lists ;  and  among  those  who  have  endeavoured  to 
erplain  the  present  state  of  the  globe,  hardly  any 
one  has  attributed  it  entirely  to  the  agency  of  slow 
causes,  still  less  to  causes  operating  under  our 
eyes.  The  necessity  to  which  they  are  thus  re- 
duced, of  seeking  for  causes  different  from  those 
which  we  see  acting  at  the  present  day,  is  the  very 
circumstance  that  has  forced  them  to  make  so 
many  extraordinary  suppositions,  and  to  lose 
themselves  in  so  many  erroneous  and  contradic- 
tory speculations,  that  the  very  name  of  their 
science,  as  I  have  elsewhere  remarked,  has  long 

been  a  subjoct  of  ridioulo   to  prejudicod  persons, 

who  have  only  looked  to  the  systems  which  it  has 
been  the  means  of  hatching,  and  have  forgotten 
the  extensive  and  important  series  of  authentic 
&cts  which  it  has  brought  to  light  ^. 

*  When  I  foimerly  mentioned  this  circumstance  of  the 
sdenoe  of  geology  having  become  ridiculous,  I  only  expressed 
a  hct,  to  the  truth  of  which  every  day  bears  witness  ;  but  in 
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Older  Systems  of  Geologisis. 

DuriDg  a  long  time,  two  events  or  epochs  only, 
the  Creation  and  the  Deluge,  were  admitted  as 
comprehending  the  changes  which  have  heen  ope- 
rated upon  the  glohe  ;  and  all  the  efforts  of  geo- 
logists were  directed  to  account  for  the  present 
existing  state  of  things,  hy  imagining  a  certain 
original  state,  afterwards  modified  by  the  deluge, 
of  which  also,  as  to  its  causes,  its  operations,  and 
its  effects,  each  entertained  his  own  theory. 

Thus,  according  to  one  *,  the  earth  was  at  first 
invested  with  an  uniform  light  crust,  which  cover- 
ed the  abyss  of  the  sea  ;  and  which  being  broken 
up  for  the  production  of  the  deluge,  formed  the 
mountains  by  its  fragments.  According  to  ano- 
ther f ,  the  deluge  was  occasioned  by  a  momentary 
suspension  of  cohesion  among  the  particles  of  mi- 
neral bodies  ;  the  whole  mass  of  the  globe  was  dis- 
solved, and  the  paste  thus  formed  became  penetra- 
ted with  shells.  According  to  a  third  |,  God  raised 


this  I  did  not  profess  to  give  my  own  opinion,  as  some  re- 
spectable geologists  seem  to  have  believed.  If  their  mistake 
has  arisen  from  any  thing  equivocal  in  my  expressions^  I  here 
apologize  to  them. 

•  Burnet,  Telluris  Theoria  Sacra.     Lond.  1681. 

t  Woodward,  Essay  towards  the  Natural  History  of  the 
Earth.     Lond.  1702. 

J  Scheuchzer,  Mem.  de  TiVcad.     1708. 
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up  the  mountains  for  the  purpose  of  allowing  the 
waters,  which  had  produced  the  deluge,  to  run 
off;  and  selected  those  places  in  which  there  was 
the  greatest  quantity  of  rocks,  without  which  the 
mountains  could  not  have  supported  themselves. 
A  fourth  *  created  the  earth  fiom  the  atmosphere 
of  one  comet,  and  deluged  it  by  the  tail  of  ano- 
ther :  The  heat  which  it  retained  from  its  origin, 
was  what,  in  his  opinion,  excited  the  whole  of  the 
living  beings  upon  it  to  sin  ;  for  which  they  were 
all  drowned,  excepting  the  fishes,  whose  passions 
were  apparently  less  vehement. 

It  is  evident,  that,  even  while  confined  with- 
in the  limits  prescribed  by  the  Book  of  Genesis, 
naturalists  might  still  have  a  pretty  wide  range  : 
tiiey  soon  found  themselves,  however,  in  too  nar- 
row boimds;  and  when  they  had  succeeded  in 
converting  the  six  days  of  creation  into  so  many 
indefinite  periods,  the  lapse  of  ages  no  longer 
forming  an  obstacle  to  their  views,  their  systems 
took  a  flight  proportioned  to  the  periods  which 
they  could  then  dispose  of  at  pleasure. 

Even  the  great  Leibnitz  amused  himself,  like 
Descartes,  by  conceiving  the  earth  to  be  an  extin- 
guished sunf,  a  \d trifled  globe,  upon  which  the 
vapours  falling  down  again,  after  it  had  cooled, 

•  Whiston,  New  Theory  of  the  Earth.     Lond.  I7O8. 
t  Leibnitz,  Protog»a.    Act.  Lips.  1683  ;  Gott.  1749. 
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formed  seas»  which  afterwards  deposited  the  lime- 
stone formations. 

By  Demaillet  the  whole  globe  was  conceited 
to  have  been  covered  with  water  for  many  thoii- 
sands  of  years.  He  supposed  this  water  had  grar 
dually  retired  ;  that  all  the  land  animals  were  oii- 
ginally  inhabitants  of  the  sea  ;  that  man  himsetf 
commenced  his  career  as  a  fidi  ;  and  he  asserts^ 
that  it  is  not  uncommon,  even  now,  to  meet  with 
fishes  in  the  ocean,  which  are  still  only  half  con- 
verted into  men,  but  whose  descendants  will  in 
time  become  perfect  human  beings  *• 

The  system  of  Buffon  is  merely  an  extension 
of  that  of  Leibnitz,  with  the  addition  only  of  a 
comet,  which,  by  a  violent  blow,  struck  off  horn 
the  sun  the  liquefied  mass  of  the  earth,  together 
with  those  of  all  the  other  planets  at  the  same 
instant.  From  this  supposition,  he  was  enabled 
to  assume  positive  dates,  as,  from  the  present  tem- 
perature of  the  earth,  it  could  be  calculated  how 
long  it  had  taken  to  cool  down  so  far  ;  and,  as  all 
the  other  planets  had  come  from  the  sun  at  the 
same  time,  it  could  also  be  calculated  how  many 
ages  are  still  required  for  cooling  the  greater 
ones,  and  to  what  dc^ee  the  smaller  are  already 
frozenf. 


•  Telliamed.     Amsterd.  1748. 

t  Théorie  de  la  Terre,  1749;  and  Epoques  de  la  Nature, 
1775. 
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More  recent  Systems. 

In  our  own  times,  men  of  still  bolder  imagina- 
tions have  exercised  their  minds  upon  l^is  great 
subject.  Some  writers  have  revived  and  greatly 
extended  the  ideas  of  Demaillet.  They  suppose 
that  eveiy  thing  was  originally  fluid  ;  that  this 
fluid  gave  existence  to  animals»  which  were  at 
first  of  the  most  simple  kind,  such  as  the  monads 
and  other  infusory  and  microscopic  species  ;  that» 
in  process  of  time,  and  by  assuming  different  ha- 
bits, the  races  of  animals  became  complicated,  and 
assumed  that  diversity  of  nature  and  character 
in  which  they  now  appear.  By  means  of  those 
various  races  of  animals,  part  of  the  waters  of  the 
sea  have  gradually  been  converted  into  calcareous 
earth  ;  while  the  vegetables,  concerning  the  ori- 
gin and  metamorphoses  of  which  these  writers  are 
totally  silent,  have,  on  their  part,  converted  a  por- 
tion of  the  same  water  into  clay  :  These  two 
earths,  on  being  stripped  of  the  characters  which 
life  had  impressed  upon  them,  are  resolved,  by  a 
final  analysis,  into  silex;  and  hence  the  reason 
that  the  oldest  mountains  are  more  siliceous  than 
the  rest.  All  the  solid  parts  of  the  earth,  there- 
fore, owe  their  existence  to  life,  and,  without  life, 
the  globe  would  ^till  be  entirely  liquid  *. 


•  See  La  Physique  de  Rodig.  p.  106,  Leipsic,  1801  ;  and 

1 
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Other  writers  have  preferred  the  ideas  of  Kep- 
ler, and,  like  that  great  astronomer,  have  consi- 
dered the  globe  itself  as  possessed  of  vital  fi^ul^ 
ties.  According  to  them  a  vital  fluid  circulates  in 
it  ;  a  process  of  assimilation  goes  on  in  it,  as  well  as 
in  animated  bodies  ;  every  particle  of  it  is  alive  ; 
it  possesses  instinct  and  volition,  even  to  the  most 
elementary  molecules,  which  attract  and  repel 
each  other  according  to  sympathies  and  antipa- 
thies. Each  kind  of  mineral  has  the  power  of 
converting  immense  masses  into  its  own  nature^ 
as  we  convert  our  food  into  flesh  and  blood.  The 
mountains  are  the  respiratory  organs  of  the  globe, 
and  the  schists  its  organs  of  secretion  ;  it  is  by 
these  latter  that  it  decomposes  the  water  of  the 
sea,  in  order  to  produce  the  matters  ejected  by  vol- 
canoes. The  veins  are  carious  sores,  abscesses  of 
the  mineral  kingdom  ;  and  the  metals  are  pro- 
ducts of  rottenness  and  disease,  which  is  the 
reason  that  almost  all  of  them  have  so  bad  a 
smell  *. 

Telliamed^  vol.  ii.  p.  169^  as  well  as  a  multitude  of  new  Ger- 
man works.  M.  de  Lamarck  has  of  late  years  developed 
this  system  to  a  great  extent,  in  France,  and  supported  it 
with  much  ingenuity,  in  his  Hydrogeologie  and  Philosophie 
Zoologique. 

*  M.  Patrin  has  shewn  much  ingenuity  in  supporting 
these  fantastical  ideas,  in  several  articles  of  the  Nouveau 
Dictionnaire  d'Histoire  Naturelle. 
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More  recently  still,  a  philosophy,  which  substi- 
tutes metaphor  for  reasoning,  and  proceeds  on 
the  system  of  absolute  identity  or  of  pantheism,  at- 
tributes the  production  of  all  phenomena,  or  which, 
in  the  eyes  of  its  supporters,  is  the  same  thing, 
all  beings,  to  polarization,  such  as  is  manifested 
by  the  two  electridties  ;  and  denominating  every 
kind  of  opposition  or  difference,  whether  of  situa- 
tion, of  nature,  or  of  function,  by  the  title  of  Po- 
larisation, opposes  to -each  other,  in  the  first  place, 
God  and  the  universe  ;  then,  in  the  universe,  the 
sun  and  the  planets  ;  next,  in  each  planet,  the 
solid  and  the  liquid  ;  and,  pursuing  this  course, 
changing  its  figures  and  allegories  according  to 
its  necessities,  at  length  arrives  at  the  last  de- 
tails of  organic  species  *. 

It  must,  however,  be  observed,  that  these  are 
what  may  be  termed  extreme  examples,  and  that 
all  geologists  have  not  carried  the  extravagance 
of  their  conceptions  to  such  a  length  as  those 
which  we  have  just  cited.  Yet,  among  those  who 
have  proceeded  with  more  caution,  and  have  not 
searched  for  geological  causes  beyond  the  limits 
of  physical  and  chemical  science,  much  diversity 
and  contradiction  still  prevail. 


*  This  application  of  pantheism  to  geology  may  be  best 
seen  in  the  works  of  Oken  and  SteflTens. 
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AooordiBg  to  one  system,  every  thing  has  been 
successively  predintated  by  crystallization,  and 
deposited  nearly  as  it  exists  at  present  ;  but  the 
sea,  which  covered  all,  has  gradually  retired  *. 

According  to  another,  the  materials  of  which 
the  mountains  conrist,  are  incessantly  worn  down 
and  carried  off  by  the  rivers  to  be  deposited  at 
the  bottom  of  the  sea,  where  they  are  heated  un- 
der an  enormous  pressure,  and  form  strata,  whkJi 
are  one  day  to  be  violently  lifted  up  by  the  heat 
which  consolidates  them  f . 

A  third  supposes  the  fluid  divided  into  a  mul- 
titude of  lakes,  placed,  like  the  seats  of  an  am- 
phitheatre, above  each  other,  which,  after  having 
deposited  our  shelly  strata,  have  successively  bro- 
ken their  dikes,  to  descend  and  fill  the  basin  of 
the  ocean  :|:. 

According  to  a  fourth,  tides  of  seven  or  eight 
hundred  fathoms  depth  have  carried  off,  from  time 
to  time,  the  matter  lying  at  the  bottom  of  the  sea. 


*  Delamétherie^  in  his  "  Géologie,"  admits  crystallixa- 
tion  as  the  principal  agent. 

t  Hutton  and  Playfair. — Illustrations  of  the  Huttonian 
Theory  of  the  £arth.    £din.  1802. 

X  Lamanon, — ^in  varieiu  parts  of  the  Journal  de  Phy- 
sique,— after  Michaelis,  and  several  others. 
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and  hare  thrown  it,  in  the  form  of  monntaint  and 
hilb^  upon  the  original  TftUeys  or  plains  of  the 
eontinmit  *. 

A  fifth  makes  the  various  firagmentt  of  whioh 
the  earth  is  composed,  fall  successively  from  hea- 
ven, in  the  manner  of  meteoric  stones,  bearing  the 
impress  of  their  f<ureign  origin  in  the  unknown 
beings  whose  remains  they  contain  f • 

A  sixth  represents  the  globe  as  hollow,  and 
places  within  it  a  loadstone  nudeus^  whioh  is 
transported  from  one  pole  to  the  other,  by  the  at» 
traction  of  comets,  carrying  along  with  it  the  cen- 
tre  of  gravity,  and  the  mass  of  waters  at  the  sur- 
face ;  thus  alternately  drowning  the  two  hemis* 
pheres  J. 

We  might  mention  twenty  other  systems,  as 
different  from  one  another  as  those  enumerated. 
And  to  prevent  mistake,  we  may  here  state,  that 
our  intention  is  not  captiously  to  criticize  or  find 
fault  with  their  authors  ;  on  the  contrary,  we  ad- 
rait  that  these  ideas  have  generally  been  conceived 
by  men  of  intellect  and  knowledge,  who  were  not 

•  Dolomien,  in  the  Journal  de  Physique. 

t  MM.  de  MarschaU^  in  their  Researches  respecting  the 
Origin  and  DeYelopment  of  the  present  order  of  the  World. 
Giessen,  1802. 

X  Bertrand,— Periodical  Renewal  of  the  Terrestrial  Con- 
tinents.     Hamburgh,  1799. 
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ignorant  of  facts,  several  of  whom  had  eren  tra- 
velled extensively  for  the  purpose  of  examining 
thetn,  and  who,  in  this  manner,  made  munerons 
and  important  additions  to  science. 

Causes  tfihese  dijffbrcnces. 

Whence  comes  it,  then,  that  there  ahould  be 
NO  much  contrariety  in  the  solutions  of  the  same 
prohhim,  that  are  given  by  men  who  proceed  np- 
oti  ihn  same  principles  ?  May  not  this  have  beoi 
cicH^asioncMl  by  the  conditions  of  the  problem  ne- 
vrr  having  Uhmi  all  taken  into  consideration  at 
fiiMH*  ;  liY  which  it  has  remained  hitherto  indeter- 
inhmlr.  iiiul  susivptible  of  many  solutions, — all 
i'i|iiiilly  giMHl.  when  such  or  such  conditions  are 
Mbnlriirtcd  ;  and  all  equally  bad,  when  a  new  con- 
dition ronu'N  to  Ih>  known,  or  when  the  attention 
in  diirrt.rd  to  nouu'  condition  which  had  been  for- 
frii<rly  iirghrtcd  ? 

Niiturr  and  dmJitkms  of  the  ProbUm. 

Til  c|iitt  the  language  of  mathematics,  it  may 
\h'  ihhutIimI.  that  ahnost  all  the  authors  of  these  sys- 
Uiun.  loiiilning  their  attention  to  certain  difficul- 
iiifei  whi(;h  Mtruek  them  more  forcibly  than  others, 
havn  riidiwivoiired  to  solve  these  in  a  manner  more 
or  li'MM  |iliiiiNilil(\  and  have  let\  unnoticed  others, 
n|iiHlly  iiiinieniiiN.  and  ix|ually  important.  For 
i'kNtii|ilc%  tlie  only  dilKculty  with  one  consisted  in 


•» 


THEORY  OF  THE  EARTH.  47 

ining  the  changes  that  had  taken  place  in 
the  level  of  the  sea  ;  with  another,  it  consisted  in 
accounting  for  the  solution  of  all  terrestrial  sub- 
stances in  one  and  the  same  menstruum  ;  and  with 
a  third»  in  shewing  how  animals  that  were  be- 
lieved to  be  natives  of  the  torrid  zone  could  live 
in  the  fiigid  zone.  Exhausting  all  the  powers 
of  the  mind  upon  these  questions,  they  conceived 
that  they  had  done  every  thing  that  was  neces- 
sary when  they  had  contrived  some  method  of 
answering  them  ;  and  yet,  while  they  neglected 
all  the  other  phenomena,  they  did  not  always 
think  of  determining  with  precision  the  measure 
and  limits  of  those  which  they  had  endeavoured 
to  explain. 

This  is  peculiarly  the  case  with  regard  to  the 
secondary  formations,  which  constitute,  however, 
the  most  important  and  most  difficult  part  of 
the  problem.  During  a  long  time,  all  that  was 
done  with  respect  to  these,  consisted  of  feeble  at- 
tempts to  determine  the  order  of  superposition  of 
their  strata,  and  the  connections  of  these  strata 
with  the  species  of  animals  and  plants  whose  re- 
mains they  contain. 

Are  there  certain  animals  and  plants  peculiar 
to  certain  strata,  and  not  found  in  others  ?  What 
are  the  species  that  appear  first  in  order,  and  what 
those  which  succeed  ?  Do  these  two  kinds  of 
species  sometimes  accompany  each  other  ?    Are 
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there  altematioiit  in  their  appetfaaee;  or»  in  other 
woidfl^  do  the  £nt  reappear  a  leamd  time^  and 
do  the  others  then  disappear  ?    Have  theae  ani- 
mals and  phmts  all  lived  in  the  places  where  their 
remains  are  fbundt  or  hare  they  heen  transported 
thither  from  other  places  ?     Do  they  all  live  at 
the  present  day  in  sc»ne  part  of  the  earth,  or  ha^ 
they  been  partially  or  totally  destroyed  ?   Is  there 
any  oonstant  connection  between  the  antiquity  of 
the  strata  and  the  resemblance,  or  noii*reasm« 
blance,  of  the  fossils  contained  in  them  to  the 
animals  and  plants  which  now  exist  ?     Is  there 
any  connexion,  in  regard  to  dimate»   between 
the  fossils  and  such  living  beings  as  resemble 
them  most  ?      JNIay  it  be  concluded,   that  the 
transportation  of  these  living  beings,  if  such  a 
thing  ever  happened,  has  taken  place  from  north 
to  south,  or  from  east  to  west  ;  or  were  they  irre- 
gularly scattered  and  mingled  together  ;  and  can 
the  epochs  of  these  transportations  be  determined 
by  the  characters  which  they  have  impressed  up- 
on the  strata  ? 

What  can  be  said  r^arding  the  causes  of  the 
existing  state  of  the  globe,  if  no  reply  can  be 
made  to  these  questions, — if  there  be  nosuffident 
grounds  to  determine  the  choice  between  an* 
swering  in  the  affirmative  or  n^ative  ?  It  is 
but  too  true,  that,  for  a  long  time,  none  of  these 
points  was  satisfactorily  determined  ;  and  searee- 
ly  eveu  would  geologists  seem  to  have  had  any 
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idea  of  the  propriety  of  clearing  them  up  before 
oonstructing  their  systems. 

Rea90fijbr  which  the  Conditions  of  the  Problem  have 

been  neglected. 

The  reason  of  this  strange  procedure  will  be 
discovered,  when  we  reflect,  that  all  geologists 
have  hitherto  been,  either  mere  cabinet  natura- 
lists, who  had  themselves  paid  little  atttentiou 
to  the  structure  of  mountains,  or  mere  mineralo- 
l^ts,  who  had  not  studied  in  sufficient  detail  the 
innumerable  varieties  of  animals,  and  the  infinite 
complication  of  their  various  parts.  The  former 
of  these  have  only  constructed  systems  :  the  latter 
have  ftunished  excellent  observations,  and  have 
laid  the  foundation  of  true  geolc^cal  science  ;  but 
have  been  unable  to  complete  the  edifice. 

Progress  of  Mineral  Geology. 

The  purely  mineral  part  of  the  great  problem 
of  the  Theory  of  the  Earth  has  been  investigated 
with  admirable  care  by  Saussure,  and  has  been 
since  carried  to  an  astonishing  d^ee  of  develop- 
ment by  Werner,  and  by  the  numerous  enlight- 
ened pupils  of  his  school. 

The  former  of  these  celebrated  men,  by  a  la- 
borious investigation  of  the  most  inaccessible  dis- 
tricts, continued  for  twenty  years,  in  which  he 
examined  the  Alps  on  all  sides,  and  penetrated 
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through  all  their  defiles;  has  laid  open  to  our 
view  the  entire  disorder  of  the  primitive  fimna- 
tions,  and  has  distinctly  traced  the  limits  by  which 
they  are  distinguished  from  the  secondary  forma- 
tions. The  other,  taking  advantage  of  the  nu- 
merous excavations  made  in  the  most  ancient  min- 
ing district  in  the  world,  has  fixed  the  laws  by 
which  the  succession  of  the  strata  are  regulated, 
pointing  out  the  relative  antiquity  of  these  stra- 
ta, and  tracing  each  of  them  through  all  its  me- 
tamorphoses. It  is  from  him,  and  from  him  alone^ 
that  we  date  the  commencement  of  real  geo- 
logy, in  so  far  as  concerns  the  mineral  nature  of 
the  strata  :  hut  neither  he  nor  Saussure  have  de- 
termined the  fossil  organic  species  occurring  in 
each  kind  of  stratum,  with  the  accuracv  which 
has  become  necessary,  now  that  the  number  of 
animals  already  known  is  so  great. 

Other  naturalists,  it  is  true,  have  examined  the 
the  fossil  remains  of  organised  bodies  j  they  have 
collected  and  figured  them  by  thousands,  and 
their  works  will  serve  as  so  many  precious  collec- 
tions of  materials.  But,  considering  these  ani- 
mals and  plants  more  with  reference  to  their  own 
nature,  than  as  connected  with  the  theory  of  the 
earth  ;  or  regarding  these  petrifactions  as  cu- 
riosities, rather  than  as  historical  documents  ;  or, 
lastly,  contenting  themselves  with  practical  ex- 
planations regarding  the  position  of  each  frag- 
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ment»  they  have  ahnost  always  neglected  to  in- 
Testigate  the  general  laws  affecting  the  geologi- 
cal position  of  organic  remains,  or  their  connec- 
tàaa  with  the  strata. 

Importance  ofFosril  Remains  m  Geology. 

And  yet»  the  idea  of  such  an  investigation  was 
very  natural  ;  for  it  is  abundantly  obvious,  that  it 
is  to  these  fossil  remains  alone  that  we  owe  even  the 
commencement  of  a  theory  of  the  earth,  and  that, 
without  them,  we  should  perhaps  never  have  even 
suqpeeted  that  there  had  existed  any  successive 
epochs,  and  a  series  of  different  operations,  in  the 
formation  of  the  globe.  By  them  alone  we  are,  in 
Ibct,  enabled  to  ascertain,  that  the  globe  has  not  al- 
ways had  the  same  external  crust  ;  because,  we 
are  thoroughly  assured,  that  the  plants  and 
animals  must  have  lived  at  the  surface  before 
they  had  thus  come  to  be  buried  deep  beneath  it. 
It  is  only  by  analogy  that  we  have  been  enabled 
to  extend  to  the  primitive  formations,  the  con- 
clusion which  is  furnished  directly  for  the  secon- 
dary by  the  organic  remains  which  they  contain  ; 
and  if  there  had  only  existed  formations  in  which 
no  fossil  remains  were  inclosed,  it  could  never 
have  been  shewn  that  these  formations  had  not 
all  been  of  simultaneous  origin. 

It  is  also  by  means  of  the  organic  remains, 
slight  as  is  the  knowledge  we  have  hitherto  ac- 
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quired  of  them,  that  wc  have  been  enabled  to  dis- 
cover the  little  that  wc  yet  know  reispecting  the 
nature  of  the  revolutions  of  the  globe.  From 
them  we  have  learned,  that  the  strata  in  which 
they  are  buried  have  been  quietly  deposited  in  a 
fluid;  that  their  variations  have  corresponded 
with  those  of  the  fluid  in  question  ;  that  their  be- 
ing laid  bare  has  been  occasioned  by  the  traDspot- 
tation  of  this  fluid  to  some  other  place  ;  and  that 
this  drcumstaoce  must  have  befallen  them  more 
than  once.  Nothing  of  all  this  could  have  been 
known  with  certùnty,  had  no  fossil  remùiis  ex- 
isted. 

The  study  of  the  mineral  part  of  geology, 
though  not  less  necessary,  and  even  of  much  more 
utility  to  the  practical  arts,  is  yet  much  less  in- 
structive with  reference  to  the  object  of  our  pre- 
sent inquiry. 

We  remùn  in  utter  ignorance  respecting  the 
causes  which  have  given  rise  to  the  variety  in  the 
mineral  substances  of  which  the  strata  are  com- 
posed. We  are  even  ignorant  of  the  agents 
which  may  have  held  some  of  these  substances  in 
solution  ;  and  it  is  still  disputed,  respecting  seve< 
ral  of  them,  whether  they  have  owed  their  origin 
to  water  or  to  fire.  After  all.  philosophers  are  only 
agreed  on  one  point,  which  is,  that  the  sea  has 
changed  its  place  ;  and  how  should  this  have  been 
known,  unless  by  means  of  the  fossil  remains  ? 

The  organic  remains,  tbereibre,  which  have 
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given  rise  to  the  theory  of  the  earth»  have,  at  the 
same  time,  furnished  it  with  its  principal  illustra- 
tions ; — ^the  only  ones,  indeed,  that  have  as  yet 
been  generally  acknowledged. 

It  is  this  consideration  which  has  encouraged 
us  to  investigate  the  subject.  But  the  field  is 
vast  ;  and  it  is  but  a  very  small  portion  of  it  that 
could  be  cultivated  by  the  labour  of  a  single  in- 
dividual. It  was  necessary,  therefore,  to  select  a 
particular  department  ;  and  the  choice  was  soon 
made.  The  class  of  fossil  remains  which  forms 
the  sulgect  of  this  work,  engaged  our  attention 
at  the  very  outset,  because  it  appeared  to  us  to 
be  that  which  is  the  most  fertile  in  precise  results, 
and  yety  at  the  same  time,  less  known,  and  richer 
in  new  objects  of  research  *. 

High  importance  of  the  Fossil  Bones  of  Quadrupeds. 

It  is  obvious,  in  fact,  that  the  fossil  bones  of 
quadrupeds  must  lead  to  more  accurate  conclu- 
sions than  any  other  remains  of  organized  bodies, 
and  that  for  several  reasons. 


♦  My  ^ork  has,  in  fact,  proved  how  far  this  inquiry  was 
yet  new  when  I  commenced  it,  notwithstanding  the  excel- 
lent labours  of  Camper,  Pallas,  Blumenbach,  Merk,  Som- 
mering,  RosenmiiUer,  Fischer,  Faujas,  Home,  and  other 
learned  men,  whose  works  I  have  most  scrupulously  cited 
in  such  of  my  chapters  as  their  researches  are  connected 
with. 
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In  the  first  plaoe^  ihey  indicate  mnch  moie 
dearly  the  nature  of  the  revolntiont  to  whieh 
they  have  already  been  subjected.  Shells  certain- 
ly announce  the  fiust,  that  the  sea  has  once  exist- 
ed in  the  places  where  they  have  been  finmed; 
but  the  changes  whidi  have  taken  place  in  thenr 
species,  when  rigorously  inquired  into,  may  have 
arisen  from  slight  changes  in  the  nature  of  the 
fluid  in  which  they  lived,  or  merely  in  its  tempe- 
rature. They  may  even  have  been  produced  by 
causes  still  more  accidental.  We  can  never  be 
perfectly  assured  that  certain  species,  and  even 
genera^  inhabiting  the  bottom  of  the  sea,  and  oc- 
cupying certain  fixed  spaces,  for  a  longer  or  shor- 
ter time,  may  not  have  been  driven  away  and 
supplanted  by  other  species  or  genera. 

In  regard  to  quadrupeds,  on  the  contrary,  every 
thing  is  precise.  The  appearance  of  their  bones 
in  strata,  and  still  more  of  their  entire  car- 
cases, announces,  either  that  the  stratum  itself 
which  contains  them  has,  at  a  former  period,  been 
laid  dry,  or,  at  least,  that  dry  land  must  have  exist- 
ed in  its  neighbourhood.  Their  disappearance  ren- 
ders it  certain,  that  this  stratum  has  been  inun- 
dated, or  that  the  dry  land  in  question  has  ceased 
to  exist.  It  is  from  them,  therefore,  that  we  learn 
with  perfect  certainty  the  important  fact  of  re- 
peated irruptions  of  the  sea,  which  the  shells 
and  other  marine  productions  could  not  of  them- 
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selves  have  proved  ;  and  it  is  by  a  careful  investi- 
gation of  them,  that  we  may  hope  to  ascertain  the 
nnmber  and  the  epochs  of  these  irruptions. 

Secondly,  The  nature  of  the  revolutions  which 
have  altered  the  surface  of  the  globe,  must  have 
exerted  a  more  powerful  action  upon  terrestrial 
quadrupeds,  than  upon  marine  animals.  As  these 
revolutions  have  consisted  chiefly  of  changes  in 
the  bed  of  the  sea,  and  as  the  waters  must  have 
destroyed  all  the  quadrupeds  which  they  reached, 
if  their  irruption  was  general,  it  would  necessa- 
rily have  destroyed  the  entire  class  ;  or  if  it  only 
overwhelmed  certain  continents  at  one  time,  it 
would  at  least  have  destroyed  the  species  pecu- 
liar to  those  continents,  without  having  the  same 
effect  upon  the  marine  animals.  On  the  other 
hand,  millions  of  aquatic  animals  would  have  been 
left  dry,  or  buried  under  newly-formed  strata,  or 
thrown  violently  on  the  coasts  ;  while  their  races 
would  still  have  been  preserved  in  some  more 
peacefîû  parts  of  the  sea,  whence  they  might  again 
be  propagated  after  the  agitation  of  the  waters 
had  ceased. 

Thirdly,  This  more  complete  action  is  also 
more  easily  ascertained.  It  is  more  easy  to  de- 
monstrate its  effects,  because,  the  niunber  of  qua- 
drupeds being  limited,  and  the  greater  part  of 
their  species,  at  least  the  large  ones,  being  known, 
we  have  more  means  of  determining  whether  fos- 
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al  bones  belong  to  them,  or  to  a  spedei  that  ii 
now  lost.  Afl^  on  the  other  hand,  we  are  very 
far  from  being  acquainted  with  all  the  testa- 
ceous animals  and  fishes  which  inhabit  the  sea, 
and  as  we  are  still  probably  ignorant  of  the 
greater  number  of  those  which  live  in  deep  water, 
it  is  impossible  to  know  with  certainty,  whether 
a  species  which  occurs  in  a  fossil  states  may  not 
still  exist  somewhere  alive.  And  hence,  we  see 
naturalists  persisting  in  giving  the  name  of  pela- 
gic shells,  that  is  to  say,  shells  inhabiting  the 
open  nea,  to  the  belemnites,  oomua-ammonis,  and 
other  testaceous  remains,  which  have  hitherto 
been  found  only  in  the  older  strata;  meaning 
by  this,  that  if  they  have  not  yet  been  discovered 
in  a  living  state,  it  is  because  they  inhabit  the 
depths  of  the  sea,  far  beyond  the  reach  of  our 
nets. 

Small  probability  of  discovering  New  Species  of 

large  Qtiodrupeds. 

Naturalists,  certainly,  have  not  yet  explored  all 
the  continents,  nor  do  they  even  know  all  the 
quadrupeds  which  inhabit  the  countries  that  they 
have  explored.  New  species  of  this  class  are  dis- 
covered from  time  to  time  ;  and  those  who  have 
not  examined  with  attention  all  the  circum- 
stances belonging  to  these  discoveries,  might  also 
imagine  that  the  unknown  quadrupeds,  whose 
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bones  are  found  in  our  strata»  may  remain  to  this 
day  concealed,  in  some  islands  not  yet  discover- 
ed by-  navigators,  or  in  some  of  the  vast  deserts 
whidi  occupy  the  middle  of  Asia,  Africa,  the  two 
Americas,  and  New  Holland. 

However,  if  we  carefully  examine  what  kinds 
of  quadrupeds  have  been  recently  discovered,  and 
in  what  circumstances  they  have  been  found,  we 
shall  see  that  there  is  little  hope  of  our  ever  find- 
ing alive  those  which  have  hitherto  been  observed 
only  in  a  fossil  state. 

Islands  of  moderate  extent,  and  at  a  consider- 
able distance  from  the  continents  or  large  islands, 
possess  very  few  quadrupeds,  and  these,  for  the 
greater  part,  of  diminutive  size.  When  they  hap- 
pen to  contain  any  of  the  larger  species,  these  must 
have  been  carried  to  them  from  other  eouritries. 
Bougainville  and  Cook  found  no  other  large  qua- 
drupeds than  hogs  and  dogs  in  the  South  Sea 
Islands  ;  and  the  largest  species  of  the  West  In- 
dia Islands  was  the  agouti 

It  is  true  that  the  great  continents,  such  as 
Asia,  Africa,  the  two  Americas,  and  New  Hol- 
land, possess  large  quadrupeds,  and,  generally 
speaking,  contain  species  peculiar  to  each  ;  inso- 
much, that  whenever  large  countries  of  this  de- 
scription have  been  discovered,  which  their  situa- 
tion has  kept  isolated  from  the  rest  of  the  world, 
the  class  of  quadrupeds  which  they  contained  has 
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been  found  entirely  diffoent  from  any  that  exiit- 
ed  elaewhere.  Thui»  when  the  Sprâiaida  fint 
penetrated  into  South  Americat  they  did  not  find 
a  single  species  of  quadruped  the  same  aa  any  of 
Europe»  Asia,  or  Africa.  The  puma,  the  jaguar, 
the  tapir,  the  cahiai,  the  lama,  the  vicuna,  the 
sloths,  the  armadilloes,  the  opossums,  and  the  whole 
tribe  of  sapqous,  were  to  them  entirely  new  ani- 
mals, of  which  they  had  no  idea.  Similar  cir- 
cumstances have  recurred  in  our  own  time^  when 
the  coasts  of  New  Holland  and  the  adjacent 
islands  were  first  explored.  The  yarimia  species 
of  kangaroo,  phascolomys,  dasyurus,  and  perame- 
les»  the  flying  phalangers,  the  omithorynchi  and 
ecbidnœ,  have  astonished  naturalists  by  the  strange- 
ness of  their  conformations»  which  presented  pro- 
portions contrary  to  all  former  rules,  and  were 
incapable  of  being  arranged  under  any  of  the  sys- 
tems then  in  use. 

If  there  yet  remained  some  great  continent  to 
be  discovered»  we  might  still  hope  to  become  ac- 
quainted with  new  species,  among  which  there 
might  be  found  some  having  more  or  less  simi- 
larity to  those  of  which  we  have  discovered  the 
remains  in  the  bowels  of  the  earth.  But  it  is 
sufficient  to  cast  a  glance  over  the  map  of  the 
world,  and  see  the  innumerable  directions  in 
which  navigators  have  traversed  the  ocean,  in  or- 
der to  be  satisfied  that  there  remains  no  other 
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laige  land  to  be  discovered,  unless  it  may  be  si- 
tuated towards  tbe  South  Pole,  where  the  exis- 
tence of  life  would  necessarily  be  precluded  by  the 
accumulation  of  ice. 

Hence,  it  is  only  from  the  interior  of  the  large 
divisions  of  the  world,  that  we  can  have  any  hope 
of  still  procuring  quadrupeds  hitherto  unknown. 
But  a  little  reflection  wiU  be  sufficient  to  con- 
vince us,  that  our  expectations  fi:pm  this  source 
have  as  little  feundation  as  from  that  of  the  is- 
lands. 

Doubtless,  the  European  traveller  cannot  easi- 
ly traverse  vast  extents  of  countries,  which  are 
either  destitute  of  inhabitants,  or  are  peopled  only 
with  ferocious  tribes  ;  and  this  is  more  especially 
true  with  regard  to  Africa.  But  there  is  nothing 
to  prevent  the  animals  themselves  from  roaming 
over  these  countries  in  all  directions,  and  pene- 
trating to  the  coasts.  Even  when  there  may  be 
great  chains  of  mountains  between  the  coasts  and 
the  deserts  of  the  interior,  they  must  always  be 
broken  in  some  places  to  allow  the  rivers  to  pass 
through  ;  and,  in  these  burning  deserts,  the  qua- 
drupeds naturally  follow  the  banks  of  rivers. 
The  inhabitants  of  the  coasts  also  ascend  these 
rivers,  and  soon  become  acquainted  with  all  the 
remarkable  species  which  exist  even  to  their 
sources,  either  from  personal  observation,  or  by 
means  of  intercourse  with  the  inhabitants  of 
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the  interior.  At  no  period,  therefore»  eonld 
drilized  nations  hmTe  frequented  the  ooart  of  a 
large  country  for  any  considerable  length  of  time^ 
without  gaining  some  tolerable  knowledge  of  such 
of  the  animals  which  it  contained  as  were  re- 
markable for  their  size  or  configuration. 

This  reasoning  is  confirmed  by  well  known 
fiicts.     Although  the  ancients  never  passed  the 
mountains  of  Imaus,  or  crossed  the  Ganges,  in 
Asia  ;  and,  although  they  never  penetrated  very 
far  beyond  Mount  Atlas,  in  Africa  ;   yet  were 
they,  in  reality,  acquainted  with  all  the  large  a- 
nimals  of  these  two  divisions  of  the  world  ;   and, 
if  they  have  not  distinguished  all  the  species,  it 
was  not  because  they  had  not  seen  them,  or  heard 
them  spoken  of  by  others,  but  because  the  mu- 
tual resemblances  of  some  of  these  species  caused 
them  to  be  confounded  together.     The  only  im- 
portant exception  wliich  can  be  opposed  to  this  as- 
sertion, presents  itself  in  the  Tapir  of  Malacca, 
recently  sent  home  from  India  by  two  young  na- 
turalists, pupils  of  mine,   Messrs  Duvaueel  and 
Diard,  and  which  in  fact  is  one  of  the  most  inte- 
resting discoveries  with  which  Natural  History 
has  been  enriched  in  these  latter  times. 

The  ancients  were  perfectly  acquainted  with 
the  Elephant  ;  and  the  history  of  that  quadruped 
is  given  more  accurately  by  Aristotle  than  by 
Bu£fon.    They  were  not  even  ignorant  of  some  of 
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tbe  differences  which  distinguish  the  elephants  of 
Africa  from  those  of  Asia  *. 

They  knew  the  two-homed  Rhinoceros,  which 
has  never  been  seen  alive  in  modem  Europe. 
Domitian  exhibited  it  at  Rome,  and  had  it 
stamped  on  his  medals,  which  have  been  very 
well  described  by  Pausanias. 

The  one-homed  Rhinoceros,  distant  as  was  its 
country,  was  equally  known  to  them.  Pompey 
shewed  one  at  Rome  ;  and  Strabo  has  accurately 
described  another  which  he  saw  at  A  lexandria  f . 

The  Rhinoceros  of  Sumatra  described  by  Mr 
Bell  ;  sndLthat  of  Java,  discovered  and  sent  home 
by  Messrs  Duvaucel  and  Diard,  do  not  appear  to 
inhabit  the  continent.  Hence,  it  is  not  surpris- 
ing, that  the  andents  should  have  been  ignorant 
of  them  ;  besides,  they  probably  would  not  have 
distinguished  them  from  the  others. 

Tbe  Hippopotamus  has  not  been  so  well  de- 
scribed as  the  preceding  animals  ;  yet  very  exact 
representations  of  it  have  been  left  by  the  Ro- 
mans in  their  monuments  relative  to  Egypt,  such 
as  the  statue  of  the  Nile,  the  Palestrine  pave- 


*  This  is  more  partictilarly  noticed  in  the  Chapter  on 
Elephants  in  the  first  volume  of  Professor  Cuvier's  Recher" 
che*. 

t  See  the  history  of  the  Rhinoceros  in  the  first  part  of 
the  second  volume  of  Professor  Cuvier's  Recherches, 
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ment,  and  a  great  number  of  medala.  la  fad» 
this  animal  was  repeatedly  seen  by  the  Romani; 
having  been  exhibited  by  Scaurus»  Augii8tii% 
Antoninus,  Commodus,  Heliogabalus,  Philipb 
and  Carinus  *• 

The  two  species  of  Camel,  the  Bactrian  and 
Arabian,  are  both  very  well  described  andchaiao- 
terizcd  by  Aristotle  f  • 

The  Giraffe,  or  Camelopard  (Camel-Leopard), 
was  also  well  known  to  the  ancients.  A  live  one 
was  shewn  at  Rome,  in  the  circus,  during  the 
dictatorship  of  Julius  Cœsar,  in  the  year  of  Rome 
708  ;  and  ten  of  them  were  exhibited  together  by 
(vordian  III.  all  of  which  were  killed  at  the  se- 
cular games  of  Philip  X> — a  circumstance  which 
may  well  surprise  the  modems,  who  have  only 
witncKsiHl  a  single  individual,  which  was  sent  by 
tlie  Soldan  of  Egypt  to  Laurentius  de  Medids, 
in  the  fifteenth  century,  and  is  painted  in  the 
frescoes  of  Poggio-Cajano. 

If  we  read  with  attention  the  descriptions  of 
the  Hippopotamus,  given  by  Herodotus  and  A- 
ristotlc,  and  which  are  supposed  to  have  been 
borrowed  from   Hecatœus  of  Miletum,  we  shall 

*  See  the  chapter  on  the  Hippopatamus^  in  the  first 
volume  of  Recherches. 

t  Hist.  Anim.  Lib.  ii.  cap.  1. 

X  Jul.  Capitol.,  Gurd.  iii.  cap.  23. 
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fiodi  that  they  must  have  been  made  up  from  two 
diflferent  animals,  one  of  which  was  perhaps  the 
true  hippopotamus,  and  the  other  was  assuredly 
the  Gnou  *,  a  quadruped,  of  which  our  natura- 
Usts  b^n  to  take  notice  only  about  the  end  of 
the  ^hteenth  century.  It  is  the  same  animal 
of  which  fabulous  accounts  were  given  by  Pliny 
and  .£lian,  imder  the  name  of  catoblepM  and 
catablepanf. 

The  Ethiopian  Boar  of  Agatharchides,  which 
is  ^described  as  having  horns, .  is  precisely  the 
Ethiopian  Boar  of  modem  times,  the  enormous 
tusks  of  which  deserve  the  name  of  horns  nearly 
aa  much  as  thoae  of  the  elephant  X' 

The  Bubaloa  and  Nagor  are  described  by 
FUny  $  ;  the  Gaadle  by  ^lian  ||  ;  the  Oryx  by 
Oppian  ^  ;  the  Axis,  so  early  as  the  time  of  Cte- 
sias  ^^  ;  and  the  Algazel,  and  Corinne,  are  accu- 
lately  figured  upon  the  Egyptian  monumentsf  f . 

*  Antilope  Ghiu^  Gmel. 

t  Pliny,  Lib.  viii.  cap.  32.  ;  and  ^lian^  Lib.  vii.  cap.  5. 

X  ^lian,  Anim.  v.  27. 

§  Pliny,  lib.  viii.  cap.  15.  ;  and  lib.  xi.  cap.  37* 

II  JEUbb,  Anim.  xiv.  14. 

f  Opp.  Cyn^.,  ii.  v.  445.  et  seq. 

•*  Pliny,  lib.  viii.  cap.  21. 

ft  See  the  great  Work  upon  Egypt,  Antiq.  iv.  pi.  49.  ; 
and  pL  66. 
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iElUm  has  ivell  daMribed  ike  JBIot  gmmmkm 
or  Yak»  under  the  name  of  the  ok  having  a  tail 
which  serves  for  a  fly-flapper  *• 

The  Buffalo  was  not  domesticated  by  the  ai- 
dents;  but  the  Indian  Qk,  of  whidi  JEGaa 
speaks  f ,  and  which  had  horns  large  enomg^  to 
hold  three  amphore,  was  assuredly  that  vaiiely 
of  the  bufialo  which  is  now  called  the  am». 
And  even  the  wild  ox  with  depressed  hon^ 
which  is  mentioned  by  Aristotle  as  inhabiting 
Aradiosia*  a  province  of  andent  Perna,  could  be 
nothing  else  dian  the  common  buffido  %. 

The  andents  were  acquainted  with  the  horn- 
less variety  of  the  ox  § ,  and  with  the  Afiricsn 
oxen,  whose  horns,  being  only  attadied  to  the 
skin,  moved  with  it  ||.  They  also  knew  the  In- 
dian oxen,  which  equalled  the  horse  in  speed  ^  ; 
and  those  which  were  so  small  as  not  to  exceed  a 
he-goat  in  size**.  Nor  were  the  broad  tailed 
sheep  unknown  to  them  f  f , — nor  those  of  Indis, 
which  were  said  to  be  as  large  as  asses  XX* 

Although  the  accounts  left  us  by  the  andents, 


*  .£liaii,  Anim.  xv.  14 

t  Idem^  Anim.  ill.  34. 

%  Arist.  Hist.  Anim.  lib.  ii.  cap.  5. 

§  .Hian,  ii.  53.  ||  Idem,  ii,  20. 

%  Idem,  XV.  24  ••  Idem,  xv.  24. 

ft  Idem,  Anim.  iii.  a      %%  Idem,  iv.  32. 
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lespecting  the  Aurochs,  the  Rein-deer,  and  Elk, 
are  all  mingled  with  fable,  they  are  yet  sufficient 
to  prove  that  these  animals  were  in  some  degree 
known  to  them,  but  that  the  reports  which  had 
reached  them,  had  been  communicated  by  igno- 
rant people,  and  had  not  been  corrected  by  a  ju- 
dicious examination  ^.  These  animals  still  inha- 
bit the  countries  which  the  ancients  assigned  to 
them  ;  and  have  only  disappeared  in  such  of  them 
as  have  been  too  much  cultivated  for  their  ha- 
bits. The  aurochs  f  and  elk  still  exist  in  the  fo- 
rests of  Ldthuania,  which  were  formerly  continu- 
ous with  the  great  Hercynian  Forest.  The  for- 
mer of  these  animals  still  occurs  in  the  northern 
parts  of  Greece,  as  it  did  in  the  days  of  Pausa- 
nias.  The  rein-deer  inhabits  the  snowy  regions 
of  the  north,  where  it  always  had  its  abode  ;  it 
changes  its  colour,  not  at  pleasure,  but  according 
to  the  change  of  the  seasons.  It  was  in  conse- 
quence of  mistakes  scarcely  excusable,  that  it  was 
imagined  to  have  occurred  in  the  Pyrenees  in  the 
fourteenth  century  f. 

*  This  is  more  particularly  explained  in  the  chapters 
upon  Deer  and  Oxen>  in  the  fourth  volume  of  Professor  Cu- 
Tier's  Recherches, 

t  Aurochs  is  Bos  Urus^  Lin.^  not  the  Urus  of  the  ancients, 
which  latter  appears  now  to  be  extinct. 

X  BuflTon  having  read  in  Du  Fouilloux  a  mutilated  pas- 
sage of  Gkiston-Ph^us^  Count  de  Foix,  in  which  that  prince 
describes  the  chace  of  the  rein-deer,  imagined  that,  in  the 
time  of  €k»ton,  this  animal  lived  in  the  Pyrenees  ;  and  the 
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Even  the  White  Beir  had  heen  leen  in  Egypt 
while  under  the  Ptolemies  \ 

LaofDM  and  Panthen  were  ecmunon  at  Rome^ 
where  they  were  presented  by  hundzeda  in  the 
games  of  the  Circus.  Even  sereral  Tigers  were 
exhibited  there»  as  well  as  the  Striped  Hyena 
and  the  Croeodile  of  the  Nile.  In  the  ancient 
mosaics  preserved  at  Rome^  there  aïe  excellent 
representations  of  the  rarest  of  these  animals 
Among  others»  the  striped  hyena  is  seen  repie- 
sented  with  accuracy  in  a  fragment  preserved  in 
the  Museum  of  the  Vatican  ;  and»  while  I  wasat 
Rome  in  1809»  a  mosaic  pavement»  composed  of 
natural  stones,  arranged  in  the  Florentine  man- 
ner, was  discovered  in  a  garden  beside  the  tri- 
umphal arch  of  Galienus»  which  represented  four 
Bengal  tigers  executed  in  a  superior  manner. 

In  the  Museum  of  the  Vatican»  there  is  depo* 
sited  the  figure  of  a  crocodile  in  basalt»  which  is 
almost  a  perfect  representation  of  that  animal  f  • 

printed  editions  of  Gbiston  were  so  faulty^  tliat  it  was  diffi- 
cult to  make  out,  with  certainty,  what  the  author  had  in- 
tended to  say  ;  but  having  had  recourse  to  his  original  ma- 
nuscript, which  is  preserved  in  the  Royal  Library,  I  have 
ascertained  that  it  was  in  Xueden  and  Nourvègue,  (Sweden 
and  Norway),  that  he  relates  having  seen  and  hunted  the 
rein-deer. 

*  Âthenœis,  lib.  v. 

t  The  only  error  committed,  is  that  of  giving  it  a  claw 


THEOEY  OF  THE  EARTH.  67 

It  cannot  in  the  least  be  doubted,  that  the 
Hippotigris  was  the  Zehn,  which,  however,  is 
only  found  in  the  southern  parts  of  Africa  *. 

It  would  be  easy  to  shew  that  almost  all  the 
more  remarkable  species  of  Apes  and  Monkeys 
htt?e  been  distinctly  indicated  by  the  ancients, 
under  the  names  of  Pithed,  Sphinxes,  Saiyri, 
Cebi,  Cifnocephali,  and  Cercopithed  f . 

They  even  knew,  and  have  described  several 
species  of  Glires  of  inconsiderable  size,  when  these 
animals  presented  any  thing  remarkable  in  their 
conformation  or  properties:!^.  But  the  small 
species  are  of  no  importance  with  reference  to 
the  object  in  view  ;  and,  it  is  sufficient  for  our 
purpose  to  have  shewn,  that  all  the  large  species^ 
which  possess  any  remarkable  character,  and  which 
we  know  to  inhabit  Europe,  Asia,  and  Africa,  at 
the  present  day,  were  known  to  the  ancients  ; 


too  much  to  the  hind  foot.     Augustus  exhibited  thirty-six 
of  them  ;  Dion,  lib.  Iv. 

*  CaracaUa  kUled  one  of  them  in  the  Circus  ;  Dion^ 
lib.  Ixxvii.  Consult  also  Gisb.  Cuperi  de  Eleph.  in  nummis 
obviisy  ex.  iL  cap.  vii. 

f  See  Lichtenstein,  Comment,  de  Simiarum  quotquot 
veteribvu  innotuerunt  formis.     Hamburgh,  1791. 

X  The  Jerboa  is  impressed  upon  the  medals  of  Cy« 

rene^  and  indicated  by  Aristotle  under  the  name  of  Trvo^ 

legged  Rat. 

1  £  2 
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whence  we  may  fidrly  eondude,  that  ihàr  iflence 
in  respect  to  the  small  qiiadrapedg,  and  their  ne- 
glect in  distinguishing  the  species  which  very 
nearly  resemble  each  other,  as  the  various  species 
of  antelopes,  and  of  some  other  genera,  were  occa- 
sioned by  want  of  attention  and  ignorance  of  me- 
thodical arrangement,  rather  than  by  any  diffi- 
culty proceeding  from  climate.  We  may  also 
conclude,  with  equal  certainty,  that,  as  the  lapse 
of  eighteen  or  twenty  centuries,  together  with  the 
advantages. of  circumnavigating  Africa,  and  of  pe- 
netrating into  India,  have  added  nothing  in  this 
department  to  the  information  left  us  by  the  an- 
cients, there  is  no  probability  that  succeeding 
ages  will  add  much  to  the  knowledge  of  our  po- 
sterity. 

But  perhaps  some  persons  may  be  disposed  to 
employ  an  opposite  train  of  argument,  and  to  al- 
lege that  the  ancients  were  not  only,  acquainted 
with  as  many  large  qradupeds  as  we  are,  as  has 
already  been  shewn,  but  that  they  have  described 
several  others  which  we  do  not  now  know,— that 
we  act  rashly  in  considering  these  animals  as  fabu- 
lous,— that  we  ought  to  search  for  them  before 
conéluding  that  we  have  exhausted  the  history 
of  the  present  animal  creation, — and,  in  fine,  that 
among  those  animals  which  we  presume  to  be  fa- 
bulous, we  may,  perhaps,  discover,  when  we  be- 
come better  acquainted  with  them,  the  originals 
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of  those  bones  of  unknown  animals  which  we  dis- 
cover buried  in  the  earth.  Some  may  even  con- 
ceive, that  those  various  monsters,  which  consti- 
tute the  essential  ornaments  of  the  history  of  the 
heroic  ages  of  ahnost  all  countries,  are  precisely 
those  very  -species  which  it  was  necessary  to  de- 
stroy, in  order  to  allow  the  establishment  of  civi- 
lization. Thus  the  Theseuses  and  Bellerophons 
of  ancient  times  had  been  more  fortunate  than  all 
the  nations  of  our  days,  which  have  only  been 
able  to  drive  back  the  noxious  animals,  but  have 
never  yet  succeeded  in  exterminating  a  single 
species. 

Inquiry  respecting  the  FabuUms  Animais  of  the  An- 

dents» 

It  is  easy  to  reply  to  the  foregoing  objection,  by 
examining  the  descriptions  of  these  unknown  be- 
ings, and  by  inquiring  into  their  origins.  The 
greater  number  of  them  have  an  origin  purely  my- 
thological, and  of  this  origin  their  descriptions 
bear  unequivocal  marks  ;  for  in  almost  all  of  them 
we  see  merely  parts  of  known  animals  united  by 
an  unbridled  imagination,  and  in  contradiction  to 
all  the  laws  of  nature. 

Those  which  were  invented  or  arranged  by  the 
Greeks,  have  at  least  the  merit  of  possessing  ele- 
gance  in  their   composition.      Like  those   ara- 
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betqnes  which  decorate  the  remaiiu  of  «mie  andent 
buildings,  and  which  have  been  mnltipHed  hj  Ae 
fertile^  pendl  of  Raphael,  the  finrms  which  tliey 
oomlnne,  however  repugnant  to  reason  they  may 
be^  present  agreeable  contours.    Thej  axe  the 
fimtastic  productions  of  playful  genius  ;  pefhiqps 
emblematic  representations  in  the  oriental  taster 
in  which  were  supposed  to  be  concealed  under  aiy- 
stical  images  certain  jmipoâtions  in  metaphyrics 
or  in  morals.    We  may  excuse  those  who  employ 
their  time  in  attempts  to  discover  the  wisdom  con* 
cealed  in  the  sphinx  of  Thebes,  the  pegasus  of 
Thessaly,  the  minotaur  of  Crete,  or  the  chimera 
of  Epirus  ;  but  it  would  be  absurd  to  expect  seri- 
ously to  find  such  productions  in  nature.   As  well 
might  we  search  for  the  animals  described  in  the 
Book  of  Daniel,  or  for  the  beast  of  the  Apoca- 
lypse. 

Neither  may  we  look  for  the  mytholc^cal  ani- 
mals of  the  Persians,  creatures  of  a  still  bolder 
imagination  :  the  martichore,  or  man-destroyer, 
bearing  a  human  head  on  the  body  of  a  lion,  ter- 
minated by  the  tail  of  a  scorpion  *  ;  the  ffriffbn, 
guardian  of  treasures,  half  eagle,  half  lion  f  ;  the 


*  Plin.  viii.  31.     Arist.  lib.  ii.  cap.  40.     Phot.  BiU.,  Art. 
72  ;  Ctes.  Indie     ^lian.  Anim.^  iv.  21. 

t  .£lian,  Anim.  iv.  27* 


^ 
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cartazononj  or  wild  ass,  anned  with  a  long  horn 
on  its  forehead  *. 

CiesiaSf  who  has  described  these  as  real  animals, 
has  been  looked  upon  by  many  authors  as  an  in- 
ventor of  fiibles  ;  whereas  he  has  merely  attribut- 
ed an  actual  existence  to  emblematical  figures. 
These  imaginary  compositions  have  been  seen  in 
modem  times  sculptured  upon  the  ruins  of  Per- 
sepoUs  f .  What  they  were  intended  to  signify 
we  shall  probably  never  know  ;  but  of  this  much 
we  are  certain,  that  they  do  not  represent  actual 
beings. 

Agatharchidas,  another  fabricator  of  animals, 
drew  his  information  in  all  probability  from  a  si- 
milar source.  The  ancient  £g3rptian  monuments 
still  frimish  us  with  numerous  fantastic  representa- 
tions, in  which  the  parts  of  different  species  are 
combined  :  gods  are  often  figured  with  a  human 
body  and  the  head  of  an  animal,  and  animals  are 
seen  with  human  heads  ;  thus  giving  rise  to  the 
cynocephali,  sphinxes,  and  satyrs  of  ancient  natu- 
ralists. The  custom  of  representing  in  the  same 
painting  men  of  very  different  sizes,  of  making  the 

♦  iElian,  xvi,  20.    Photius^  BibL,  art.  72.     Ctes.  Indie. 

f  Se«  Corneille  Lebrun,  Voyage  en  Muncorie,  en  Perse  et 
aux  Indes^  torn.  ii.  See  also  the  German  work  by  M.  Hee^ 
ren,  on  the  Commerce  of  the  Ancients. 
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kn^  or  the  eonqaow  gigvBtî^  the  flolgaeto  €r  Ae 
oooqiiered  tkree  or  fimr  timei  nullflr,  most  luve 
given  nte  to  the  frlile  of  the  pigmies  It  wae  in 
•ome  comer  of  one  of  thoM  momnnoiti  thnt  Ag^ 
A^«^JAi^«  mut  hive  aeen  Ue  canuvonms  hoHL 
which,  with  mouth  extending  from  ear  to  enr,  de- 
▼ooied  every  other  animal*.  Certain]^  no  nntac^- 
list  would  admit  the  existoiee  of  such  an  aanml  ; 
fiir  natme  never  oomlnnei  either  doven  hoofr  or 
honiBwith  teeth  adapted  fin:  devouring  animal 
fiwd. 

There  may  perhaps  have  heen  many  other  fi- 
gures equally  strange,  dther  among  sueh  of  these 
monuments  as  have  not  been  able  to  reôst  the  ra- 
vages of  time»  or  in  the  temples  of  Ethiopia  and 
Arabia,  which  have  been  destroyed  by  the  religi- 
ous zeal  of  the  Mahometans  and  Abyssinians. 
The  monuments  of  India  teem  with  such  figures  ; 
but  the  combinations  in  these  are  too  extravagant 
to  have  deceived  any  one.  Monsters  with  a  hun- 
dred arms,  and  twenty  heads  all  different  fiiom 
one  another,  are  ùi  too  absurd  to  be  believed. 
Nay,  the  inhabitants  of  Japan  and  China  also 
have  their  imaginary  animals,  which  they  repre- 
sent as  real,  and  which  figure  even  in  their  religi- 
ous books.     The  Mexicans  had  them.     In  short, 

**  Phodns^  Bibl.^  art.  250.     Agatharchid.^  Excerpt,  hist, 
rap.  xxxix.     ^lian^  Anim  xvii.  45.     Plin.  viii.  21. 
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they  are  the  fiuhion  among  all  nations,  whether 
at  the  periods  when  their  idolatry  has  not  yet  been 
refined,  or  when  the  import  of  these  emblematical 
combinations  has  been  lost.  But  who  would  dare 
to  affirm  that  he  had  found  those  productions  of 
ignorance  and  superstition  in  nature  ?  And  yet  it 
may  have  happened  that  travellers,  influenced  by 
a  desire  of  making  themselves  &mous,  might  pre- 
tend that  they  had  seen  those  strange  beings,  or 
that,  deceived  by  a  slight  resemblance,  into  which 
they  were  too  careless  to  enquire,  they  may  have 
taken  real  animals  for  them.  In  the  eyes  of  such 
people,  large  baboons  or  monkeys  may  have  ap- 
peared true  cynocephali,  sphinxes,  or  men  with 
tails.  It  is  thus  that  St  Augustin  may  have  ima- 
gined he  had  seen  a  satyr. 

Some  real  animals,  inaccurately  observed  and 
described,  may  have  given  rise  to  monstrous  ideas, 
which,  however,  have  had  their  foundation  in  some 
reality.  Thus,  we  can  have  no  doubt  of  the  ex- 
istence of  the  hyena,  although  that  animal  has  not 
its  neck  supported  by  a  single  bone  *,  and  al- 


*  I  have  even  seen,  in  the  collection  of  the  late  Mr  Ad- 
drien  Camper,  a  skeleton  of  a  hyena,  in  which  several  of  the 
vertebrae  of  the  neck  were  anchylosed.  It  was  probably 
from  seeing  some  similar  individual  that  the  character  in 
question  was  attributed  to  all  hyenas.  This  animal  ought 
to  be  more  subject  than  any  other  to  such  an  accident,  on 


fé  TBUBOET  OF  THS  J|UU|IBf|( 

thcN^  it  doii  not  fhtny  ite MK.«iMqr 
FUaj  allèges*.  Thq^  ah»  tha  njmiWMiw  ti^lii 
poAqpa  MliUpg  die  ilMui  a  tfvoJi^^ 
tnoneoiialy  daNribed.  M.  de  WdthMLi 
with  fNbiifaUitj»  tint  ihe  •mifiamua  nta^CHa» 
rodotoi  aie  eor joct. . 

One  of  the  moat  fiuwnii  amangat  theaa  fiM^ 
aniinalf  of  tlia  aiicianta,  k  tha  «fmrar»*  F^twlj 

ou  aum  time  paoïde  have  obataatdj  panbtaA  Jîl 
■wfflflhhig  fiv  U»  or»  at  leaat»  in  aeakng  aiguiiiinll 
to  prove  ita  eriatencie»  Thiee  aavnal  annwala  aai 
beqoBDÛj  mentioned  by  the  anaienta  aa  haevnv 
only  one  horn  in  the  middle  of  the  findiead.  The 
African  oryx^  having  cloven  hoofa,  the  hair 
placed  in  the  contrary  direction  to  that  of  other 
animals  f ,  equal  in  size  to  the  bull  X^  or  even  the 


account  of  the  prodigious  power  of  the  muscles  of  its  neok^ 
and  the  frequent  use  which  it  makes  of  them.  When  the 
hyena  has  hud  hold  of  any  thing,  it  is  easier  to  drag  it  along 
by  it  than  to  wrest  it  from  its  jaws  ;  and  it  is  this  cmnun- 
«tance  which  has  caused  the  Arabs  to  consider  it  as  the  eni- 
blem  of  invincible  obstinacy. 

*  It  does  not  in  reality  change  its  sex,  bat  it  has  an  ori- 
fice in  the  perineom,  which  might  make  it  be  suppoaed  to 
be  hermaphrodite. 

t  Arist.  Anim.  ii.  1.  iii.  1.     Plin.  xL  46. 

t  Herod,  iv.  192. 
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rhinoceros  *,  and  said  to  resemble  deer  and  goats 
in  form  f  ;  the  Indian  ass,  haying  solid  hoofs  ; 
and  the  monoceros,  properly  so  called,  whose  feet 
are  sometimes  compared  to  those  of  the  lion  %,  and 
sometimes  to  those  of  the  elephant  §,  and  which 
is  therefore  ccmsidered  as  having  divided  feet. 
The  one-homed  horse  ||  and  one-homed  bull  are 
doubtless  both  to  be  referred  to  the  Indian  ass,  for 
even  the  latter  is  described  as  having  solid  hoo6^. 
I  would  ask.  If  these  animals  exist  as  distinct  spe- 
cies, should  we  not  at  least  have  their  homs  in 
our  collections  ?  And  what  single  homs  do  we 
possess,  excepting  those  of  the  rhinoceros  and  nar- 
wal  ? 

How  is  it  possible,  after  this,  to  refer  to  rude 
figures  traced  by  savages  upon  rocks  **?  Ignorant 
of  perspective,  and  wishing  to  represent  a  straight 
homed  antelope  in  profile,  they  could  only  give  it 
a  single  horn,  and  thus  they  produced  an  oryx. 
The  oryxes,  too,  that  are  seen  on  the  Egyptian 
monuments,  are  probably  nothing  m(H:e  than  pro- 
ductions of  the  stiff  style,  imposed  upon  the  ar- 


*  Oppian,  Cyneg.  ii.  vers.  651.  t  Plin.  viii.  53. 

+  Philostorg.  iii.  11.  |§  Plin.  viii.  21. 

II  Onesicrit,  ap.  Strab.  lib.  xv.     i^lian^  xiii.  42. 
ir  Plin.  viii.  31. 
**  Barrow's  Voyage  to  the  Cape,  Fr.  transi,  ii.  17B. 
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tùU  of  that  «ouiitry  by  their  reiigioD.  Many  of 
their  profiles  of  qiiadnipctls  shew  only  one  lb» 
and  one  biud  leg  ;  and  this  being  the  case,  wby 
sbotild  they  have  shewn  two  horns  ?  It  may  per- 
haps have  ctianccd  that  individuals  have  been  ta- 
ken in  the  chnoc,  which  had  accideotally  lost  <me 
of  their  horns,  as  pretty  frequently  happens  to  the 
chamois  and  saiga  :  and  this  would  have  been 
sufficient  to  confirm  the  error  produced  by  th«e 
representations.  It  is  probably  in  this  way  that 
the  unicorn  has  recently  been  reported  to  be  found 
in  the  mountains  of  Thibet 

All  the  aucients,  however,  have  not  represented 
the  oryx  as  having  only  one  horn.  Oppian  ex- 
pressly gives  it  several  *,  and  £liu  -  : 
oryxes  which  had  four  -)-.  Finally,  if  this  ■ 
was  ruminant  and  doven-hoofed,  va  know  tas»' 
redly  that  its  frontal  bone  most  have  bsen  loiigi> 
tudinally  divided  into  two,  and  that  it  «(ukL  vot, 
as  is  very  justly  remarked  by  Campar,  have  had  t 
horn  plMpd  upon  the  suture. 

But  it«aay  be  asked,  What  two-homed  taàad 
could  have  given  the  idea  of  the  oryx,  and  pr^ 
sented  the  characters  which  it  is  described  as  pn- 
sessing  with  regard  to  its  conformation,  even  in- 


•  Oppiaa,  Cyneg,  lib.  U.  v.  468.  aod  471. 
t  De  Anim.  lib.  zv.  cap.  14. 
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dependent  of  the  notion  of  a  single  horn  ?  To  this 
I  reply,  with  Pallas,  that  it  was  the  straight 
homed  antelope,  the  Antilope  oryx  of  Gmelin, 
improperly  named  pasan  by  Buffon.  It  inhabits 
the  deserts  of  Africa,  and  must  approach  the  con* 
fines  of  £g3rpt.  It  is  this  animal  which  the  hie- 
roglyphics appear  to  represent.*  Its  form  is  near- 
ly that  of  the  stag  ;  its  size  equals  that  of  the 
bull  ;  the  hair  of  its  back  is  directed  toward  the 
head  ;  its  horns  form  exceedingly  formidable  wea- 
pons, pointed  like  javelins,  and  hard  as  iron  ;  its 
hair  is  whitish,  and  its  face  is  marked  with  spots 
and  streaks  of  black.  Such  is  the  description  gi- 
ven of  it  by  naturalists  ;  and  the  fables  of  the 
Egyptian  priests,  which  have  occasioned  the  in- 
sertion of  its  figure  among  their  hieroglyphics,  do 
not  require  to  have  been  founded  in  nature.  Sup- 
posing, therefore,  that  an  individual  of  this  spe- 
cies had  been  seen  which  had  lost  one  of  its  horns 
by  some  accident,  it  might  have  been  taken  as  a 
representative  of  the  whole  race,  and  erroneously 
adopted  by  Aristotle,  and  copied  by  his  successors. 
All  this  is  possible,  and  even  natural,  and  yet 
proves  nothing  with  regard  to  the  existence  of  a 
single-horned  species. 

In  regard  to  the  Indian  ass,  if  we  attend  to  the 
properties  ascribed  to  its  horns  as  an  antidote  a- 
gainst  poison,  we  shall  see  that  they  are  precisely 
the  same  as  those  which  the  eastern  nations  attri- 
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bate  at  the  ptwrnt  day  to  tto  Iwtn  iif  tiwirieiio- 
on».  Wlien  thia  ham  was  fini  impbrtadarta 
Gieaoa,  the  animal  to  which  it  bdongai 
•till  have  been  unknewB.  Ik  iul» 
Boakee  no  mention  of  the  rhiaooeraib 
thaithidet  was  the  fiiat  ufao  dflMrihad  it.  Im4àm 
same  manner,  ivory  was  in  vm  ameng  Ûm  a»* 
cients  long  befine  they  wen  aeqoainfeBd  wiil|,lhr 
elephant.  It  is  even  posaUe  that  asmè  ef  «ittir 
traTeUemmight  hate  given  to  the  dûnoeoraB  At 
name  of  IfUSan  0$$^  wiih  as  mneh  paspdn^as 
the  Romans  denominated  the  éléphant  the  MT 
qflAicatUa,  Every,  thing,  moreover,  that  ia  said 
of  the  strength,  size,  and  ferodty  of  this  wild  asi 
of  theirs,  corresponds  very  weU  with  the  rhinoee- 
ros.  In  succeeding  times,  naturalists,  who  had 
now  become  better  acquainted  with  the  rhinoce- 
ros, finding  this  denomination  of  Indian  ass  in 
the  writings  of  authors  who  had  preceded  them, 
might  have  taken  it,  from  want  of  proper  ezami* 
nation,  for  that  of  a  distinct  animal  ;  and  from 
the  name,  they  would  have  conduded  the  animal 
should  have  solid  hoofs.  There  is,  indeed,  a  foil 
description  of  the  Indian  ass  given  by  Cte8ia8*,bat 
we  have  seen  above  that  it  had  been  taken  fiom 
the  bas-reliefs  of  Fersepolis,  and  must  therefisre  go 
for  nothing  in  the  real  history  of  the  animal. 

*  ^ian,  Anim.  iv.  52  ;  Photia8>  BibL  p.  164 
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When  there  afterwards  aj^ieared  more  exact 
descriptions  of  an  animal  having  a  single  horn 
only,  but  with  several  toes,  a  third  species  .would 
have  been  made  out,  to  which  they  gave  the  name 
of  monoceros.  These  double  references  applied 
to  the  same  species,  are  more  frequent  among 
ancient  naturalists,  because  inost  of  their  works 
which  have  come  down  to  us  were  mere  compik- 
tions  ;  even  because  Aristotle  himself  has  fre- 
quently mingled  facts  borrowed  from  others  with 
those  which  he  had  observed  himself  ;  and  because 
the  habit  of  critical  examination  was  then  as  little 
known  among  naturalists  as  among  historians. 

From  all  these  reasonings  and  digressions,  it 
may  be  fairly  concluded,  that  the  large  animals  of 
the  old  continent  with  which  we  are  now  acquaint- 
ed, were  known  to  the  ancients  ;  and  that  the  ani- 
mals described  by  the  ancients,  and  which  are 
now  unknown,  were  fabulous.  It  also  follows, 
that  the  large  animals  of  the  three  principal  parts 
of  the  then  discovered  world  could  not  have  been 
long  in  being  known  to  the  nations  which  fre- 
quented their  coasts. 

It  may  also  be  concluded,  that  no  large  species 
remains  to  be  discovered  in  America.  If  there 
were  any,  there  can  be  no  reason  why  we  should 
not  be  acquainted  with  it  ;  and  in  fact  none  has 
been  discovered  there  during  the  last  hundred 
and  fifty  years.    The  tapir,  the  jaguar,  the  puma, 
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the  cabiai,  the  lama,  the  vicunna,  tbered*(dC 
the  buffalo  or  American  bison,  the  ont-eater», 
sloths  and  armadillocs,  are  as  well  described  by 
Margrave  and  Hernandez  as  by  Buffon  ;  it  may 
even  be  said  that  they  are  better,  for  Bufibn  has 
confused  the  history  of  the  ant-eaters,  mistaken 
the  jaguar  and  red  wolf,  and  confounded  the  bison 
of  America  with  the  aurochs  of  Poland.  Pen- 
nant, it  is  true,  was  the  first  natiu-alist  who  clear- 
ly distinguished  the  small  musk  ox  ;  but  it  was 
long  before  made  mention  of  by  travellers.  The 
cloven-footed  horse  of  Molina,  has  not  been  de- 
scribed by  the  early  Spanish  travellers  ;  but  its 
existence  is  more  than  doubtful,  and  the  antho- 
rity  of  Molina  is  too  suspicious  to  authorise  vat 
adopting  it.  It  might  be  possible  to  diaracterise 
more  accurately  than  has  been  done  the  different 
species  of  deer  belonging  to  America  and  India; 
but  the  case  is  with  respect  to  these  animals  as  it 
vas  among  the  ancients  with  respect  to  the  ante- 
lopes ;  ;i|^  the  want  of  a  good  method  for  dis- 
tinguislûiig  them,  and  not  of  opportonities  of  aee* 
ing  them,  that  has  left  them  so  imperfectly  Icnoini 
to  us.  It  may,  therefore,  be  said,  that  the  Mou- 
flon of  the  Blue  Mountains  is  the  only  Americu 
quadruped  of  any  considerable  size  of  whidi  the 
discoTeiy  is  altogether  modem  ;  and  even  it  is  per> 
haps  only  an  argali  that  may  hare  crossed  vpei 
the  ioe  from  Siberia. 
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How  should  it  be  thought,  after  this,  that  the 
huge  mastodons  and  gigantic  megaiheria^  whose 
bones  have  been  discovered  under  ground  in  North 
and  South  America,  still  exist  alive  on  that  con- 
tinent ?  How  should  they  have  escaped  those 
wandering  tribes  which  continually  tiraverse  the 
country  in  all  directions,  and  which  are  themselves 
aware  that  these  animals  no  longer  exist,  since  they 
have  invented  a  fiibulous  account  of  their  destruc- 
tion, alleging  that  they  were  killed  by  the  Great 
Spirit,  to  prevent  them  from  extirpating  the  hu- 
man race.  But  it  is  evident  that  this  fable  has  been 
occadoned  by  the  discovery  of  the  bones,  like  that 
of  the  inhabitants  of  Siberia  with  respect  to  their 
mammoth,  which  they  pretend  to  live  under 
ground  like  the  mole,  and,  like  all  those  of  the 
ancients,  about  the  graves  of  giants,  who  were 
thought  by  them  to  have  been  buried  wherever 
the  bones  of  elephants  were  discovered. 

Thus  it  may  safely  be  concluded,  that  if,  as  we 
have  just  said,  none  of  the  large  species  of  qua* 
drupeds  whose  remains  are  at  the  present  day 
found  in  r^ular  mineral  strata,  bear  resemblance 
to  any  of  the  knovm  living  species,  this  is  not 
the  eflfect  of  mere  chance,  nor  because  those  spe- 
cies of  which  we  possess  nothing  but  the  bones, 
are  still  concealed  in  the  deserts,  and  have  hi- 
therto eluded  the  observation  of  travellers.  On 
the  contrary,  this  phenomenon  must  be  regarded 
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as  resulting  from  general  causes  ;  aud  its  investi- 
gation may  be  considered  as  affording  one  of  the 
best  means  for  tliscovcring  tlie  nature  of  these 


Dij^culh/  tf  determining  the  FotaU  Boat*t^ 
QModrupedê. 

If  this  study  ia  more  satisfactory  in  its  results 
than  tliat  of  other  fossil  remains  of  animals,  it  ts 
also  beset  with  more  numerous  difficulties.  Fos- 
sil shells  usually  present  themselves  in  an  entire 
state,  and  with  all  the  characters  requisite  for 
comparing  them  with  their  analogous  species, 
preserred  in  the  collections  or  figured  m  tfaè  iicffkt 
of  naturalists.  Even  fishes  present  tfadr  skele- 
ton more  or  less  entire  ;  the  general  foOL  of  theit 
body  is  almost  always  distinguishable^  and.  most 
commonly,  also,  their  generic  and  qwcific  chan£- 
ters,  which  are  drawn  from  tlieir  soËd  parts. 
In  quadrupeds,  on  the  contrary,  btcd  should  the 
skeleton  be  fintnd  entire,  it  would  be  difficult  to 
apply  br  it  cbazactera  deriyed,  for  the.aBait.pacl« 
from-  the  hair,  the  cohmrs,  aud  othet  narks  «faidi 
have  disappeared  {Serious  ta  their  ineiîostatioiL 
It  is  eren  excessÎTely  rare  to  find  a  fossil  skdeten 
approaching  in  any  considerable  degree  to  a  mb- 
plete  state.  The  strata,  for  the  most  part^  màf 
contain  separate  bones,  scattered  confiisedly,si 
most  always  broken,  and  reduced  to  fi 
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these  oanBrïtnte  ihe  only  resources  of  knowledge 
to  the  BaturaHst  in  this  department.  It  may  al- 
so he  stated»'  that  most  observers,  deterred  by 
these  difficultiei»  have  passed  slightly  over  the 
foflsU  bones  of  quadrupeds  ;  have  classed  them  in 
a  vague  manner,  according  to  superficial  resem- 
bhmoes,  or  have  not  even  ventured  to  assign  them 
a  name  ;  so  that  this  part  of  the  history  of  fossil 
remains,  although  the  most  important  and  most 
instructive  of  all,  is,  at  the  same  time,  that  which 
has  bee^  die  least  cultivated  ^. 

y  Primeipb  2y  which  this  détermination  is  effected. 

Fortunately,  comparative  anatomy  possesses  a 
prindple,  whicb,  when  properly  developed,  en- 
ables us  to  surmount  all  the  obstacles.  This  prin- 
ciple conâsts  in  the  mutual  relation  of  forms  in 
organised  beings,  by  means  of  which,  each  species 
may  be  determined,  with  perfect  certainty,  by 
any  fragment  of  any  of  its  parts. 

Every  organised  being  forms  a  whole,— a  pe- 
culiar system  of  its  own,  the  parts  of  which  mu- 

*  r  d»  not  intend  by  this  remark^  as  I  have  already  ob- 
aerved  on  abonner  occasion^  to  detract  from  the  merit  of  the 
observadoDA  of  Camper^  Pallas,  Blumenbach,  Sœmmermgy 
Merk,  Faugas^  Rosenmiiller,  Home,  &c.  ;  but  their  excellent 
works,  which  have  been  very  useful  to  me,  and  which  I  quote 
throughout,  are  incomplete  ;  and  several  of  these  works  have 
«alj  been  published  since  the  Arst  editions  of  this  Essay- 
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tually  conrespontl,  and  concur  in  producing  the 
same  definitive  action,  by  a  reciprocal  reaction. 
None  of  these  parts  can  change  in  fomi,  without 
the  others  also  changing  ;  and  consequently,  each 
of  them,  taken  separately,  indicates  and  ascer- 
tains all  the  others. 

Thus,  if  the  intestines  of  an  animal  are  so  or- 
ganised as  to  be  fitted  for  the  digestion  of  flesh 
only,  and  Uiat  flesh  recent,  it  is  necessary  that  its 
jaws  be  so  constructed  as  to  fit  them  for  devouring 
live  prey  ;  its  claws  for  seizing  and  tearing  it  ;  iti 
teeth  for  cutting  and  dividing  it  ;  the  whole  sys- 
tem of  itfl  organs  of  motion,  for  punoiiig  and 
OTertaking  it  ;  and  its  organs  of  sense  f^'âiscOTer- 
ing  it  at  a  distance-  It  is  even  requiùte  that  na- 
ture have  placed  io  its  brain  the  instinct  necesr 
sary  for  teaching  it  to  conceal  itself  and  to  lay 
snares  for  its  victims. 

Such  are  the  general  conditions  which  natoie 
imposes  upon  the  structure  of  aaxavtamu  sqI- 
mals;  and  which  every  animal  of  thia  descriptirai 
must  indispensably  combine  in  its  consiitation, 
for  without  them  its  race  could  not  subsist  But 
subordinate  to  these  general  conditions,  there  eXf 
ist  others,  having  relation  to  the  size,  the  s 
and  the  haunts  of  the  prey  for  which  the  a 
is  adapted  ;  and  irom  each  of  these  particular  o(m< 
ditions,  there  result  modifications  of  detûl  in  Hat 
forms  which  arise  from  the  general  conditkos. 
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Thus  not  only  the  class,  but  the  order,  the  genus, 
and  even  the  species,  are  found  expressed  in  the 
limn  of  each  part. 

In  fact,  in  order  that  the  jaw  may  be  able  to 
seize,  it  must  have  a  certain  form  of  condyle  ; 
that  the  resistance,  the  moving  power,  and  the 
fulcrum,  should  have  a  certain  relative  position  in 
regard  to  each  other;  and  that  the  temporal 
muscles  should  be  of  a  certain  size  ;  the  hollow 
or  depression,  too,  in  which  these  muscles  ^re 
lodged,  must  have  a  certain  depth  ;  and  the  zy- 
gomatic aich,  under  which  they  pass,  must  not 
only  have  a  certain  degree  of  convexity,  but  it 
must  be  sufifidently  strong  to  support  the  action 
of  the  masseter. 

In  order  that  the  animal  may  be  able  to  carry 
off  its  prey,  it  must  have  a  certain  degree  of  vi- 
gour in  the  muscles  which  elevate  the  head;  whence 
there  results  a  determinate  form  in  the  vertebrœ 
from  which  these  muscles  take  their  rise,  and  in 
the  occiput  into  which  they  are  inserted. 

In  order  that  the  teeth  may  be  able  to  cut  flesh, 
they  must  be  sharp-edged,  and  must  be  so  in  a 
greater  or  less  degree,  according  as  they  have  flesh 
more  or  less  exclusively  to  cut.  Their  base  will 
be  solid,  according  to  the  quantity  and  size  of  the 
bones  which  they  have  to  break.  The  whole  of 
these  circumstances  must  necessarily  influence 
the  development  and  form  of  all  the  parts  which 
contribute  to  move  the  jaws. 
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Id  order  ttiat  the  paws  may  be  able  to  seize  the 
prey,  there  must  be  a  certaiu  degree  of  mobility 
in  the  tucs,  and  a  certain  degree  o}'  strength  in 
the  ctawfi,  from  which  tliere  will  result  determi- 
Date  fonas  in  all  the  phalanges,  and  a  oorresiioad- 
ing  distribution  of  muscles  and  tendons.  TIk 
fore-arm,  or  cubitus,  must  ]kisscs8  a  certain  facility 
of  turning,  from  which  there  will  also  result  deter- 
miuate  forms  in  the  bones  of  which  it  is  composed. 
But  the  bones  of  the  cubitus  being  articulated  to 
the  humerus,  a  change  in  the  proportions  of  the 
former,  will  necessarily  induce  a  corresponding 
change  in  the  latter.  The  shoulder-bones  must 
have  B  certain  dc^ce  of  finncest  iBUHih  ililiali 
as  make  use  of  their  fore-legs  for  seinti^  aDdifrom 
this  there  must  also  result  a  certain-  peenfiarity  in 
their  form.  The  play  of  all  tiiese  parts  wUl  cb-i 
quire  certain  proportions  in  all  their  rnuadM^  aaA^ 
the  impresQOns  made  by  these  miisdes^se  pcaparr' 
tioned,  will  determine  still  more  particolaily  tbé 
forms  of  the  Ixraes.  r  ; 

It  is  easy  to  see  that  similar  conduàtnk  n^be 
drawn  with  r^ard  to  thé  postaior  iézttemitâet 
which  ««tribute  t»  the  rapidity  «f  Aagiauai 
motioiu  ;  with  regard  to  ^  cottiposttioD  af  tiK 
trunk,  and  the  forms  of  the  vertdbne,  vàneb  eoeext: 
.  an  influence  upon  the  fecility  and  flexiliâity  of 
these  motions;  and,  lastly,  with  repaid  to  tlie  &nàs 
of  the  bones  oi  the  nose,  of  the  orbit,  and  of  tiie^> 
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ear». the  connection  of  which  with  the  penfection 
of  the  jB^ises  of  smell,  sight,  and  hearing,  is  evi- 
dent. In  a  word,  the  form  of  the  tooth  roulâtes 
the  finrms  of  the  condyle,  of  the  scapula,  and  of 
the  cUwi,  in  the  same  manner  as  the  equation  of 
a  curve  roulâtes  all  its  properties  ;  and  as,  hy  ta- 
king each  property  separately  for  the  base  of  a 
particular  equation,  we  find  both  the  ordinary 
equation,  and  all  the  other  properties  whatever  ; 
so,  the  daw,  the  seapiila,  the  condyle,  the  femiu-, 
and  aU  the  other  bones  taken  separately,  give  the 
tooth,  or  are  reciprocally  given  by  it  ;  and  thus, 
by  commeaang  with  any  one  of  these  bones,  a 
person  who  possesses  an  accurate  knowledge  of  the 
hiws  of  organic  economy,  may  reconstruct  the 
whole  animal. 

This  principle  seems  suflSciently  evident,  in 
the  general  acceptation  in  which  it  is  here  taken, 
and  does  not  require  any  fuller  demonstration  ;  but 
when  it  comes  to  be  applied,  there  will  be  found 
many  cages  where  our  theoretical  knowledge  of 
the  relations  of  forms  will  not  be  sufficient,  unless 
it  be  supported  by  observation  and  experience. 

For  example,  we  are  well  aware,  that  hoofed 
animals  must  all  be  herbivorous,  since  they  have 
no  means  of  seizing  prey.  It  is  also  evident,  that, 
having  no  other  use  to  make  of  their  fore-legs  than 
to  support  their  body,  they  do  not  require  a  shoul- 
der so  vigoroijusly  organised  as  that  of  camivo- 
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rooi  animals  ;  ihcy  have,  tharefim^  no 
or  daTidei  and  thdr  shouldeNUadei  ne 
Having  alio  no  occasion  to  tnm  their 
thcdr  ndins  is  united  to  the  ulna  hf 
m  at  least  articulated  Ij  a  ginglinius  or  hhfg^ 
joint»  and  not  by  arthrodia  or  fiall  and  woébtltg^ 
the  humerus.  Their  food  being  heibaeeoos^  nS. 
require  teeth  furnished  with  flat  sur&ees^  fiir  bnap? 
ing  seeds  and  plants.  The  erown  of  the  leelfc 
must  also  be  unequal,  and,  fior  ihis  puipoe^  anMfe 
be  composed  of  parts  altematdy  consisting  of  fasea 
and  of  enamd.  Teeth  of  this  structure  naee^' 
sarily  require  horizontal  motions  to  enable  ihem 
to  triturate  the  food  ;  and  hence  the  condyle  of 
the  jaw  cannot  be  so  strictly  confined  within  its 
articulating  cavity  as  in  the  carnivorous  animal^ 
but  must  be  flattened,  and  thus  correspond  with 
a  more  or  less  flattened  surface  of  the  temporal 
bones.  Further,  the  temporal  fossa,  which  will 
only  have  a  small  muscle  to  contain,  will  be  nar- 
rower, and  not  so  shallow,  as  that  of  carnivorous 
animals.  All  these  circumstances  are  dedudble 
from  each  other,  according  to  their  greater  or  less 
generality,  and  in  such  a  manner,  that  some  of 
them  '  are  essential  and  exclusively  peculiar  to 
hoofed  animals,  while  others,  although  equally 
necessary  in  these  animals,  are  not  entirely  pecu- 
liar to  them,  but  may  occur  in  other  animals  also^ 
where  the  rest  of  the  conditions  will  permit  iheir 
existence. 
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If  we  proceed  to  consider  the  orders  or  subdi- 
visians  of  the  class  of  hoofed  animals,  and  examine 
what  modificatioBs  the  general  conditions  under- 
go» or  rather  what  particular  conditions  are  con- 
joined with  them,  according  to  the  respective  cha- 
racters of  these  orders,  the  reasons  of  these  subor- 
dinate conditions  begin  to  appear  less  obvious. 
We  can  still  easily  conceive,  in  general,  the  ne- 
cessity of  a  more  complicated  system  of  digestive 
(urgans  in  those  species  which  have  a  more  im- 
perfect masticatory  system  ;  and  hence  we  may 
presume^  that  these  latter  must  be  rather  rumi- 
nating animals,  in  which  there  is  wanting  such 
or  such  an  order  of  teeth  ;  and  may  also  deduce 
from  the  same  consideration,  the  necessity  of  a 
certain  farm  of  the  cesophagus,  and  of  correspond- 
ing forms  in  the  vertebras  of  the  neck,  &c.  But 
I  doubt  whether  it  would  have  been  discovered, 
independently  of  actual  observation,  that  the  ru- 
minating animals  should  all  have  cloven  hoofs, 
and  that  they  should  be  the  only  animals  having 
them  ;  that  there  should  be  horns  on  the  fore- 
head in  this  class  alone  ;  or  that  such  of  them  as 
have  sharp  canine  teeth,  should,  in  general,  have 
no  horns. 

However,  since  these  relations  are  constant,  we 
may  be  assured  that  they  have  a  sufficient  cause  ; 
but  as  we  are  not  acquainted  with  that  cause,  we 
must  supply  the  defect  of  theory  by  means  of  ob- 
servation»  and  in  this  way  establish  empirical  laws 
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whidb  beoome  aesriy  at  eertun  at  llMMe  dadwal^ 
fiom  ntidnal  frims^lei»  nbek  ftmdai  l^jMifciL< 
tci'vitionif  tfae  antlmtMsity  of  nindi  if  |hmwibiI  ^h- 
ûetpeat lepetiSkoL    JSieno^atth»  praiOBtdm^ 
any  one  who  ofaaorvet  09I7  the  print  of  a  ekm^ 
tout,  may  condiide  that  iiie.aniBal  iduu&laftAip^i 
impceilkm  ruminates;  and  .tUa  txacliinaa'4|j 
quite  as  eertain  as  my  odier  in  pkyaMV^s^la 
mœsl  philoBiqpliy.    This  «nple  fiMtmaik,  #iiMiib 
tofte,  indicates  at  onee  to  theobaervar  thefinaMKii 
the  teeth»  <^  the  jaws»  of  the/verteine^  of  A  A|^0 
hones  <^  ihe legs,  thighs»  shonUsn^  and.palnraC 
the  animal  which  had  passed.  It  is  a  surer.  nuÉri^ 
than  all  those  of  Zadig.    That  there  are  secret' 
reasons,  however,  for  all  these  relations»  is  wlisf 
observation  alone  is  sufficient  to  shew»  independ- 
ently of  any  general  principles  of  philosophy. 

In  fact,  when  we  construct  a  table  of  these  rehh 
tions,  we  remark  not  only  a  specific  constancy»  if 
the  expression  may  be  allowed,  between  a  parti- 
cular  form  of  a  particidar  organ»  and  some  other 
form  of  a  different  organ  ;  but  we  also  perceive  a 
classic  constancy  of  conformation»  and  a  ooiiea- 
ponding  gradation,  in  the  development  of  these 
two  organs,  which  demonstrate  their  mutual  in- 
fluence» almost  as  well  as  the  most  -perfect  deduc- 
tion of  reason. 

For  examfde,  the  dentary  system  of  the  hoofed 
animals,  which  are  not  ruminant»  is  in  genend 
more  perfect  than  that  of  the  cloven-footed  or  m* 
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«ftîimtîng  animak,  becsose  the  former  have  either 
indBors,  or  tsaDine  teeth,  and  almost  always  both 
in  eadi  jaw  ;  and  the  structure  of  their  foot  is  in 
genenl  more  complicated,  because  they  have 
sore  toes  or.  daws,  oriheir  phalauges  less  enve- 
loped in  the  hoof,-— or  a  greater  number  of  dis- 
tinct bones  in  the  metacarpus  and  metatarsus — or 
moie  numerous  tarsal  bones — or  a  fibula  more 
distinct  fn»n  the  tifaiar— or,  lastly,  that  all  these 
ciieomstances  are  often  united  in  the  same  species 
of  animals. 

It  is  impossible,  to  assign  reasons  for  these  rela^* 
fions  ;  but  we.  are  certiun  that  they  are  not  the 
effects  of  chancier  because,  whenever  a  doven-footed 
animal  manifests,  in  the  arrangement  of  its  teeth 
some  tendency  to  approach  the  animals  we  now 
apeak  of^  it  also  nfanifests  a  similar  tendency  in 
the  arrangement  of  its  feet.     Thus  the  camels, 
which  have  Canine  teeth,  and  even  two  or  four 
incisors  in  the  upper  jaw,   have  an  additional 
bone  in  the  tarsus,  because  their  scaphoid  bone  is 
not  united  to  the  cuboid,  and  they  have  very 
small  hoofs,  with  corresponding  phalanges.     The 
musk  animals,^  whose  canine  teeth  are  much  de-- 
Fcloped,  have  a  distinct  fibula  along  the  whole 
length  of  their  tibia  ;  while  the  other  cloven-foot- 
ed animals  have  only,  in  place  of  a  fibula,  a  small 
bone  articulated  at  the  lower  end  of  the  tibia. 
There  is,  therefore,  a  constant  harmony  between 
two  Cleans  apparently  having  no  connection  ;  and 
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the  grattatiotnof  thdrfct— fwiBie«»»Maicf- 
rapted  correspondeace,  evea  in  Awe  cmb  is 
whiefa  we  eianot  leooimt  for  their  Rlatîca&. 

N'ow,  hj  tfans  adoptmg  the  metbod  of  ntwiii 
tion  u  a  nrpplementary  means,  wben  theorr  b  w 
longer  able  to  direct  oar  riews,  we  arnve  at  iRo- 
aiihing  results.  The  smallest  articalatii^  aaùit 
of  bone,  or  the  smallest  apopkysb.  has  a  deterai. 
Date  cfaanctcr,  relative  to  the  class,  the  order,  the 
genus,  and  the  species  to  which  it  belonged  ;  iaso- 
much,  that  when  one  possesses  merely  a  well  jn- 
•erred  extremity  of  a  bone,  be  can,  by  csrefnl  et- 
aminatioD,  and  the  aid  of  a  tolerable  analogiea] 
knowledge,  and  of  accurate  comparison,  dctennine 
all  these  things  with  as  much  certainty  as  if  he  had 
the  entire  animal  before  him.  I  have  often  maife 
trial  of  this  method  upon  portions  of  known  ani- 
mal», before  reposing  full  confidence  upon  it, 
in  regard  to  fossil  remains;  and  it  has  alwaji 
proved  BO  completely  satisfactory,  that  1  have  ■» 
longer  any  doubts  regarding  the  certainty  of  tile 
results  which  it  has  afforded  me. 

It  is  true,  that  I  have  enjoyed  all  the  advan- 
tages which  were  necessary  for  the  undertaking  ; 
and  that  my  favourable  situation,  in  the  Museum 
of  Natural  History  at  Paris,  and  assiduous  re- 
search for  nearly  thirty  years,  have  procured  me 
skeletons  of  «11  the  genera  and  sub-genera  of  qua- 
drupeds, and  even  of  many  species  in  some 
genera,  and  of  several  varieties  of  some  species. 
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With  such  means,  it  was  easy  for  me  to  multiply 
my  comparisons,  and  to  verify  in  all  their  details 
the  ap]^ieations  which  I  have  made  of  the  various 
laws  dedudble  from  such  circumstances  as  have 
been  stated. 

We  cannot  here  enter  into  a  more  lengthened 
detail  of  this  method,  and  must  refer  to  the 
large  work  on  Comparative  Anatomy,  in  which 
all  its  rules  will  be  foimd.  In  the  mean  time,  an 
intelligent  reader  may  gather  a  great  number  of 
these  from  the  work  upon  Fossil  Bones,  if  he  take 
the  trouble  of  attending  to  all  the  applications  of 
tiiem  whidi  we  have  there  made.  He  will  see, 
that  it  is  by  this  method  alone  that  we  are  guided, 
and  that  it  has  almost  always  sufficed  for  referring 
each  bone  to  its  species,  when  it  was  a  living 
«pedes — to  its  genus,  when  it  was  an  unknown 
spedes — ^to  its  order,  when  it  was  a  new  genus-— 
and  to  its  class,  when  it  belonged  to  an  order 
not  hitherto  established — and  to  assign  it,  in  the 
three  last  cases,  the  proper  characters  for  distin- 
guishing it  from  the  nearest  resembling  orders, 
genera,  and  spedes.  Before  the  commencement 
of  our  researches,  naturalists  had  done  no  more 
than  this  with  regard  to  animals,  which  they  had 
the  opportunity  of  examining  in  their  entire  state. 
Tet,  in  this  manner,  we  have  determined  and 
classed  the  remains  of  more  than  a  hundred  and 
fifty  mammiferous  and  oviparous  quadrupeds. 
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View  of  the  General  ResuUe  qf  these  Researches. 

Considered  with  regard  to  species,  upwards  of 
ninety  of  these  animals  are  most  assuredly  hither- 
to unknown  to  naturalists  ;  eleven  or  twelve  have 
so  perfect  a  resemblance  to  species  already  known» 
that  the  slightest  doubt  cannot  be  entertained  of 
their  identity  ;  the  others  exhibit  many  traits  of 
resemblance  to  known  species,  but  their  oompari» 
son  has  not  yet  been  made  with  sufficient  pred» 
sion  to  remove  all  doubts. 

Considered  with  regard  to  genera,  of  the  ninety 
hitherto  unknown  species,  there  are  nearly  sixty 
that  belong  to  new  genera.  The  other  species 
rank  under  genera  or  subgenera  already  kno\M3. 

It  may  not  be  without  use,  also,  to  consider 
these  animals  with  regard  to  the  classes  and  or- 
ders to  which  they  belong.  Of  the  hundred  and 
fifty  species,  about  a  fourth  part  are  oviparous 
quadnipeds,  and  all  the  rest  mammifera.  Of  these 
last,  more  than  the  half  belong  to  non-ruminant 
hoofed  animals. 

Notwithstanding  what  has  been  done,  it  would 
still  be  premature  to  establish  upon  these  numbers 
any  conclusion  relative  to  the  theory  of  the  earth, 
because  they  are  not  in  sufHcient  proportion  to  the 
numbers  of  genera  and  species  which  may  be  bu- 
ried in  the  strata  of  the  earth.  Hitherto  the 
bones  of  the  larger  species  have  been  chiefly  col- 
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lectedp  these  being  more  obvious  to  agricoltu- 
nl  labourers  ;  while  the  bones  of  the  smaller 
qpedes  are  usually  neglected,  unless  when  they 
dianoe  to  iaU  into  the  hands  of  a  naturaHst,  or 
when  some  particular  circumstance,  such  as  their 
eioessiye  abundance  in  certain  places,  attracts  the 
attention  even  of  the  common  people. 

Rdaikmê  of  ike  Species  of  Fossil  Amnuds  wUh  the 
Siraia  in  which  they  are  found. 

The  most  important  consideration,  that  which, 
in  fact,  is  the  chief  object  of  all  my  researches, 
and  whieh  estaUiihes  their  Intimate  connection 
with  the  Theofy  of  the  Earth,  is  to  ascertain  in 
what  strata  each  species  is  found,  and  whether 
there  may  be  some  general  laws,  relative  either 
to  the  zoological  subdivisions,  or  to  the  greater 
or  less  resemblance  of  the  species  to  those  of  the 
present  day. 

The  hws.v^ch  have  been  recognised  with  re- 
spect to  these  relations  are  very  distinct  and  sa- 
tisfactory. 

In  the  first  places  it  is  clearly  ascertained  that 
the  oviparous  quadrupeds  appear  much  more  early 
than  the  viviparous;  that  they  are  even  more 
abundant,  larger,  and  more  varied,  in  the  ancient 
strata  than  at  the  surface  of  the  globe,  as  it  exists 
at  present. 
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The  Ichthyosauri,  the  Plesiasauri,  several  spe- 
cies of  Tortoise»  and  several  species  of  Czocodik^ 
are  found  beneath  the  chalk,  in  the  deporits  com- 
monly  called  Jura  Jbrmations.  The  Moniton 
of  Thuringia  would  be  still  older,  if,  according  to 
the  Wemerian  School,  the  copper-slate  in  whidi 
they  are  contained,  along  with  a  great  variety  of 
fishes  supposed  to  have  belonged  to  firesh-watei; 
is  to  be  placed  among  the  oldest  beds  of  the  se- 
condary formations.  The  enormous  crocodiles 
and  the  great  tortoises  of  Maestricht,  are  found 
in  the  chalk  formation  itself;  but  these  are  ma- 
rine animals. 

This  earliest  appearance  of  fossil  bones  seems, 
therefore,  already  to  indicate,  that  dry  lands  and 
fresh  waters  had  existed  before  the  formation  of 
the  chalk  deposits.  But  neither  at  this  period, 
nor  while  the  chalk  was  forming,  nor  even  long 
after,  have  any  bones  of  land-mammifera  been 
encrusted  ;  or,  at  least,  the  small  nimiber  of  these, 
which  are  alleged  to  have  been  found  in  strata  of 
these  dates,  forms  but  a  trifling  exception. 

We  begin  to  find  bones  of  marine  mammifera, 
namely,  of  lamantins  and  seals,  in  the  coarse 
shelly  limestone  which  covers  the  chalk  in  the 
neighbourhood  of  Paris  ;  but  there  are  still  no 
bones  of  terrestrial  mammifera. 

Notwithstanding  the  most  assiduous  investiga- 
tion, I  have  not  been  able  to  discover  any  distinct 
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trace  of  this  dass  in  any  of  the  deposits  preceding 
those  which  rest  upon  the  coarse  limestone.  Cer- 
tain lignites  and  molasses  do  in  fact  contain 
them  ;  but  I  am  very  doubtful  whether  these  de- 
posits are  all,  as  is  commonly  supposed,  anterior 
to  that  limestone.  The  places  where  these  bones 
have  been  found  are  so  limited,  both  in  extent 
and  in  number,  as  to  induce  us  to  suppose  some 
irregularity,  or  some  repetition  of  the  formation 
containing  them.  On  the  contrary,  the  moment 
we  arrive  at  the  deposits  which  rest  upon  the 
coarse  limestone,  the  bones  of  land-animals  pre- 
sent themselves  in  great  abundance. 

As  it  is  reasonable  to  believe  that  shells  and 
fishes  did  not  exist  at  the  period  of  the  forma- 
tion of  primitive  rocks,  we  are  also  led  to  con- 
clude that  the  oviparous  quadrupeds  began  to  ex« 
ist  along  with  the  fishes,  and  at  the  commence- 
ment of  the  period  during  which  the  secondary 
rocks  were  formed  ;  but  that  the  land-quadrupeds 
did  not  appear  upon  the  earth,  at  least  in  any 
considerable  number,  till  long  after,  and  until 
the  coarse  limestone  strata,  which  contain  the 
greater  number  of  our  genera  of  shells,  although 
of  species  different  from  ours,  had  been  depo- 
sited 

It  is  remarkable  that  those  coarse  limestone 
strata  which  are  used  at  Paris  for  building,  are 
the  last  formed  strata  which  indicate  a  long  and 
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quiet  continuance  of  the  sea  upon  our  contiocuts. 
Above  them,  indeed,  there  are  found  fomiationi! 
containing  shells  and  other  marine  procluctioDs; 
but  tliesc  consist  of  collections  of  transported  mat- 
ters, sand,  marls,  sandstones,  and  clays,  whicli  ra- 
ther indicate  transportations  that  have  taken 
place  with  more  or  less  violence,  than  strata  formed 
by  tranquil  deposition  ;  and,  if  there  be  some 
rocky  and  regular  strata  of  pretty  considerable 
magnitude,  beneath  or  above  these  transported 
matters,  they  generally  exhibit  indications  of  ha- 
ving been  deposited  from  fresh  water. 

Almost  all  the  known  bones  of  viviparous  qua- 
drupeds, therefore,  have  been  found  either  in  those 
fresh-water  formations,  or  in.  the  alluTiAl  ianna- 
tions;  and^consequently  thete  ia  ersrjr  leaMD  to 
conclude  that  these  qnadruped»  have  only  began 
to  exist,  or,  at  least,,  to  leave  their  remainB  iiuthe 
strata  of  our  earth,  after  the  last  retmivf  ti» 
sea  but  ons,  And  during  the  state  of  thii^  dut 
preceded  its  last  imiptioii. .  "^    -' 

But  there  is  also^aa  (aider  m-tliedûÎNMttiHm:ilf 
these  bones  nitfa  regard  to  eadi  other  y  uaé  Ùm 
order  fuitheF  announces  a  very  remorkdile  s 
non  in  the  appearance  of  the  difi^nt  i 
All  the  genera  which  are  now  unknown,  theP»* 
Ueotheris,  Anaplotheria,  &c,  with  the  ponti(»i  of 
which  we  are  Uionni^ly  aequinted}  bebn^  to 
the  oldest  of  the  fonnations  of  wfaidi  we  am  now 
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Speaking,  those  which  rest  immediately  upon  the 
coarse  limestone.  It  is  chiefly  these  genera  which 
occupy  the  r^ular  heds  that  have  heen  deposited 
from  fresh^water,  or  certain  alluvial  beds  of  very 
ancient  fimnation,  generally  composed  of  sand  and 
ToUed  pebbles,  and  which  were  perhaps  the  ear- 
liest aHuvium  of  that  ancient  world.  Along 
with  these  there  are  also  found  some  lost  species 
of  known  genera,  but  in  small  numbers,  and  some 
oviparous  quadrupeds  and  fishes,  which  appear  to 
have  been  all  inhabitants  of  fresh-water.  The  beds 
whidi  oontihi  them  are  always  more  or  less  covered 
by  sUuviil  beds»  containing  shells,  and  other  ma- 
rine produetieiis. 

The  most  celebrated  of  the  unknown  species, 
which  belong  to  known  genera,  or  to  genera  close- 
ly allied  to  those  which  are  known,  such  as  the 
fossil  elephants,  rhinoceroses,  hippopotami,  and 
mastodons,  do  not  occur  along  with  those  more 
ancient  genera.  It  is  in  the  alluvial  formations 
alone  that  they  are  discovered,  sometimes  accom- 
panied with  marine  shells,  and  sometimes  with 
fresh-water  shells,  but  never  in  regular  stony  beds. 
iEvery  thing  that  is  found  along  with  these  spe- 
cies is  either  unknown  like  themselves,  or  at  least 
doubtful. 

Lastly,  the  bones  of  species  which  are  appa- 
rently the  same  as  those  that  are  still  found  alive, 
are  never  discovered,  except  in  the  last  alluvial 
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deposits  formed  od  the  sides  of  rivers,  ot  on  the 
bottoms  of  ancient  pools  or  marshes  now  dried  ap^ 
or  in  the  substance  of  beds  of  peat,  or  in  the  fis> 
surcB  and  caverns  of  some  rocks;  or,  lastly,  at 
small  depths  below  the  surface,  in  places  where 
they  may  have  been  buried  by  the  falling  down 
of  debris,  or  even  by  the  hand  of  man  ;  and  their 
superficial  position  renders  these  bones,  although 
the  most  recent  of  all,  almost  always  the  wtnst 
preserved. 

It  must  not,  however,  be  thought  that  this  clas- 
sification of  the  various  geological  positions  of  fos- 
sil remains,  is  as  certain  as  that  of  the  species,  m 
that  it  is  equally  capable  of  demonstration.  There 
are  numerous  reasons  which  prevent  thii  fixim  be- 
ing the  case. 

In  the  first  place,  all  my  determinatHmi  ci  spe- 
âes  have  been  made  upon  the  bones  thenudveih 
or  by  means  of  good  figures;  whereas  it  haa  been 
impossible  for  me  personally  to  examine  all  tile 
places  in  which  these  bones  have  been  dÎMorcred. 
I  have  very  fivquently  been  obliged  to  oontent 
myself  with  vague  and  ambignous  account^  given 
by  people  who  were  not  themselves  well  awaie  ^ 
what  it  was  necessary  to  observe  ;  and*  more  fre- 
quently still,  I  have  been  imable  to  procaire  any 
information  whatever  on  the  subject 

Secondly,  these  repositories  of  organic  remùns 
«re  subject  to  infinitely  greater  donbt^  than  die  ' 
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Vmes  themselves.    The  same  fonnatîôii*  may  ap- 
pear recent  in  places  where  it  shews  it^ejf  «at  the 
sur&oe,  and  ancient  in  those  where  it  is.êqyered 
by  the  beds  which  have  succeeded  it.    Ancient 
finrmatitms  may  have  been  transported  by  partial 
inundations,  and  thus  have  covered  recent  bones;; 
they  may  have  fallen  upon  them  by  crumUing, 
and  thus  have  enveloped  and  mingled  them  with 
the  productions  of  the  ancient  sea,  which  they 
previously  contained.    Bones  of  ancient  periods 
may  have  been  washed  out  by  the  waters,  and 
afterwards  enveloped  in  recent  alluvial  formations. 
Lastly,  recent  bones  may  have  fallen  into  the 
fissures  or  caverns  of  ancient  rocks,  and  been  en- 
veloped by  stalactites  or  other  incrustations.    In 
every  individual  instance,  therefore,  it  becomes 
necessary  to  analyze  and  appreciate  all  those  cir- 
cumstances which  might  disguise  the  real  origin 
of  fossil  remains;  and  it  rarely  happens  that  people 
who  have  collected  bones  have  been  themselves 
aware  of  this  necessity,  the  consequence  of  which 
has  been,  that  the  true  characters  of  their  geolo- 
gical position  have  been  almost  always  neglected 
or  ndsunderstood. 

Thirdly,  there  are  some  doubtful  species,  which 
must  occasion  more  or  less  uncertainty  in  the  re- 
sults of  our  researches,  until  they  have  been  clearly 
ascertained.  Thus  the  horses  and  buffaloes  that 
occur  along  with  the  elephants,  have  not  yet  re- 
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fled,  tbrt  Aott  iri»  AdI  tibaaii^dMpa 
view  «r  Oe  ihnanaH,  «m  Mt  be  Aidba  Ir 
mdi  ianaadenUe  sad  part 


winbeledtoe 
his  been  it  leait  one,  and  vtryjaAmhtftm,  in» 
cesdons  in  the  cUn  of  qiudinpedi,  ]ncniiiu  ts 
that  whidi  at  the  présent  day  peoffes  the  aaAœ 
of  the  eatth. 


Prwfa  Oat  AeEjetiÊtel  Specie»  ^dmair^tiiMtn  901 
varietieM^IÂe  premttfy  ctiitàt^  ^eeiet. 

I  now  joooeed  to  the  consideratitHi  of  anodHr 
djeetion,  aae,  in  &ct,  «hidi  has  alieadj  bact 
urged  agûnst  me. 

Why  may  not  the  |Heaently  exiiting  neat  of 
bud  quadnipeds,  it  has  been  aiked,  be  modifiM- 
tioiu  of  those  andent  raees  whidi  we  find  in  a 
ftnl  itate  ;  whidi  modifieationi  may  have  ben 
indwed  IqrlM*!  drcinnstaneea  and  diange  of 
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dimate  ;  and  carried  to  the  extreme  difference 
which  ihey  now  present,  during  a  long  succesûon 
of  ages? 

This  objection  mu&t  appear  strong  to  those 
especially  who  believe  in  the  possibility  of  indefi- 
nite alteration  of  foorms  in  organised  bodies  ;  and 
who  think  that,  during  a  sujiscessiofn  of  ages,  and 
by  repeated  dianges  of  habitudeisb  all  the  species 
might  be  changed  into  one  another,  or  might  re- 
sult fiom  a  angle  species. 

Yet  to  these  persons  an  answer  may  be  given 
firom  their  own  system.  If  the  species  have  change 
ed  by  degrees,  we  ought  to  find  traces  of  these 
gradual  modifications.  Thus,  between  the  palaso- 
theria  and  our  piresent  species,  we  should  be  able 
to  discover  some  intermediate  forma  ;  and  yet  no 
such  discovery  has  ever  been  made. 

Why  have  not  the  bowels  of  the  earth  preser- 
ved the  monuments  of  so  strange  a  genealogy,  if 
it  be  not  because  the  species  of  former  times  were 
as  constant  as  ours  ;  or,  at  least,  because  the  ca- 
tastrophe which  destroyed  them,  had  not  left 
them  sufficient  time  for  undergoing  the  variation 
allied? 

In  order  to  reply  to  those  naturalists  who  ac- 
knowledge that  the  varieties  of  animals  are  re- 
strained within  certain  limits  fixed  by  nature,  it 
would  be  necessary  to  examine  how  far  these  li- 
mits extend.    This  is  a  very  curious  inquiry,— 
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highly  interestiug  in  itself,  under  a  variety  lÂ 
relations,  and  yet  one  that  has  been  hitherto  very 
little  attended  to. 

Before  entering  upon  this  inquiry,  it  is  proper 
to  define  what  is  meant  by  a  species,  so  that  the 
definition  may  serve  to  regulate  the  employmait 
of  the  term.  A  species,  therefore,  may  be  defin- 
ed, OS  comprehending  Me  individuals  xvkich  de- 
scend from  each  other,  or  from  commmi  parentg, 
CTid  those  which  resemble  them  as  much  as  they 
resemble  each  other.  Thus,  we  consider  as  va- 
rieties of  a  species,  only  the  races  more  or  less  dif- 
ferent which  may  have  sprung  from  it  by  genera- 
tion. Our  observations,  therefore,  regarding  the 
differences  betweL'u  the  ancestors  and  descen- 
dants, aSarA  us  the  only  certain  rule  by  whieb 
we  can  judge  on  this  sul^ect  ;  all  other  considos- 
timiB  leading  to  hypothetical  concluions  desti- 
tute of  proof.  Now,  considering  the  varieUe»  m 
this  view,  we  observe  that  the  differences  which 
constitute  it,  depend  upon  determinate  drcmn- 
Rtances,  and  that  their  extent  increases  in  pn^NS- 
tion  to  the  intensity  of  these  circumstanoes. 

Thus,  the  most  superficial  characters  are  tb» 
most  variable  :  the  colour  depends  much  upon  the- 
light  ;  the  thickness  of  the  fitr  upon  the  heat  ;  the 
aze,  upon  the  abundance  of  food.  But  in  s  wild 
animal,  even  these  Tarietles  are  greatly  limited 
by  the  natural  habits  of  the  animal  itseli^  whidi 
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ddet  not  ydantarily  remove  £ur  from  the  places 
where  it  finds,  in  the  necessary  d^ree,  all  that  is 
requisite,  for  the  support  of  its  species,  and  does 
not  even  extend  its  haunts  to  any  great  distance, 
unless  it  also  finds  all  these  circumstances  con- 
joined. Thus,  although  the  wolf  and  the  fox  in- 
habit all  the  climates  firom  the  torrid  to  the  fri- 
gid «me,  we  hardly  find  any  other  difierenoe 
among  them,  in  the  whole  of  that  vast  space, 
than  a  little  more  or  a  little  less  beauty  in 
their  fur.  I  have  compared  skulls  of  foxes 
firom  the  northern  countries  and  fix)m  Egjrpt, 
with  those  of  the  foxes  of  France,  and  have  found 
no  difference  but  such  as  might  be  expected  in 
different  individuals.  Such  of  the  wild  animals 
as  are  confined  within  narrower  limits,  vary  still 
less,  especially  those  which  are  carnivorous.  The 
only  difierence  between  the  hyena  of  Persia  and 
that  of  Morocco,  consists  in  a  thicker  or  a  thinner 
mane. 

The  wild  herbivorous  animals  feel  the  influ- 
ence of  climate  somewhat  more  extensively,  be- 
cause there  is  added  to  it  in  their  case,  the  influ- 
ence of  the  food,  which  may  happen  to  differ  both 
as  to  quantity  and  quality.  Thus,  the  elephants  of 
one  forest  are  often  larger  than  those  of  another  ; 
and  their  tusks  are  somewhat  longer  in  places  where 
their  food  may  happen  to  be  more  favourable  for 
the  production  of  the  matter  of  ivory.    The  same 
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may  take  place  with  r^;ard  to  the  homi  of  rein- 
deer and  stags.  But  let  us  compare  two  elephants 
the  most  dissimilar,  and  we  shall  not  discover  the 
slightest  difference  in  the  number  and  articulap 
tions  of  the  bones,  the  structure  of  the  teeth,  &c. 

Besides,  the  herbivorous  species,  in  the  wild 
state,  seem  more  restrained  from  dispersing  than 
the  carnivorous  animals,  because  the  sort  of  food 
which  they  require,  combines  with  the  tempera- 
ture to  prevent  them. 

Nature  also  takes  care  to  guard  against  the  al- 
teration  of  the  species,  which  might  result  from 
their  mixture,  by  the  mutual  aversion  with  which 
it  has  inspired  them.  It  requires  all  the  inge- 
nuity and  all  the  power  of  man  to  accomplish 
these  unions,  even  between  species  that  have  the 
nearest  resemblances.  And,  when  the  indivi- 
duals produced  by  these  forced  conjunctions  are 
fruitfiil,  which  is  very  seldom  the  case,  their  fe- 
cundity does  not  continue  beyond  a  few  genera- 
tions ;  and  would  not  probably  proceed  so  fiir, 
without  a  continuance  of  the  same  cares  which 
excited  it  at  first.  Thus,  we  never  see  in  our 
woods  individuals  intermediate  between  the  hare 
and  the  rabbit;  between  the  stag  and  the  doe;  or 
between  the  martin  and  the  pole-cat. 

But  the  power  of  man  changes  this  order  ;  it 
discloses  all  those  variations,  of  which  the  type 
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aitÊdi  species  is  suiceptible  ;  and  firom  them  de- 
rives pioductioiis  which  the  speeies,  if  left  to 
themselves,  would  never  have  yielded. 

Here  the  degree  of  the  variations  is  still  pro- 
-«pmrtianal  to  the  intennty  of  their  cause,  which  is 
slavery.  It  is  not  very  high  in  the  semi-domes- 
ticated species,  such  as  the  cat.  A  softer  ftur  ; 
more  brilliant  colours  ;  greater  or  less  size  ;  these 
finrm  the  whole  extent  of  the  variations  in  this 
species  ;  finr  the  skeleton  of  an  Angora  cat  dif- 
fers in  no  regular  and  constant  circumstance  from 
that  of  a  wild  cat. 

In    the    domesticated    herbivorous    animals, 
wUch  we  transport  into  all  kinds  of  climates,  and 
snlyject  to  -all  kinds  of  management,  both  with  re- 
gard to  labour  and  nourishment,  we  certainly  ob- 
tain greater  variations  ;  but  still  they  are  all 
merely  superficial.    Greater  or  less  size  ;  longer 
or  shorter  horns,  or  even  the  want  of  these  entire- 
ly ;  a  hump  of  &t,  larger  or  smaller^  on  the 
shoulder  ;  these  form  the  differences  between  the 
various  races  of  the  common  ox  or  bull  ;  and  these 
differences  continue  long,  even  in  such  breeds  as 
have  been  transported  from    the   countries  in 
which  they  were  produced,  when  proper  care  is 
taken  to  prevent  crossing. 

Of  this  nature  are  also  the  innumerable  varie- 
ties of  the  common  sheep,  which  consist  chiefly 
in  differences  of  their  fleeces,  as  the  wool  which 
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they  prodnoe  is  an  important  object  of  attentioo. 
These  varieties,  although  not  quite  so  penepti- 
ble,  are  yet  su£Sciently  marked  among  honn. 
In  general,  the  forms  of  the  bones  vary  little; 
their  connections  and  articulations,  and  the  ftnni 
of  the  large  grinding  teeth,  never  vary  at  alL 

The  small  sise  of  the  tusks  in  the  domestk 
hog,  compared  with  the  wild  boar's,  and  the  June- 
tion  of  its  cloven  hoofi  into  one  in  some  née», 
form  the  extreme  point  of  the  difierencea  whicb 
we  have  produced  in  the  domesticated  herbivo- 
rous quadrupeds. 

The  most  remarkable  effects  of  the  influence 
of  man  are  manifested  in  the  animal  which  he  hu 
reduced  most  completely  under  subjection,  the 
dog, — that  species  so  entirely  devoted  to  ours,  that 
even  the  individuals  of  it  seem  to  have  sacrificed 
to  us  their  will,  their  interest,  and  inclination. 
Transported  by  man  into  every  part  of  the  world, 
subjected  to  all  the  causes  capable  of  influencing 
their  development,  regulated  in  their  sexual  in- 
tercourse by  the  pleasure  of  their  masters,  dogs 
vary  in  colour  ;   in  the  quantity  of  their  hair, 
which  they  sometimes  even  lose  altogether,  and  in 
its  nature  ;  in  size,  which  varies  as  one  to  five  in 
the  linear  dimensions,  amounting  to  more  than  a 
hundred  fold  in  bulk  ;  in  the  form  of  the  ears, 
nose,  and  tail  ;  in  the  proportional  length  of  the 
legs  ;  in  the  progressive  development  of  the  brain 
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in  the  domestie  varieties,  whence  results  the  fonn 
of  their  head,  which  is  sometimes  slender,  with  a 
lengthened  mozzle  and  flat  forehead,  and  some- 
times having  a  short  muzzle  and  a  protuberant 
forehead  ;  insomuch  that  the  apparent  differences 
between  a  mastiff  and  a  water-spaniel,  and  be- 
tween  a  greyhound  and  a  pug,  are  more  striking 
than  those  that  exist  between  any  two  species  of 
the  same  natural  genus  in  a  wild  state.  Final- 
ly,  and  this  may  be  considered  as  the  maximum 
of  variation  hitherto  known  in  the  animal  king- 
dom, there  are  races  of  dogs  which  have  an  addi- 
tional toe  on  the  hind  foot,  with  corresponding 
tarsal  bones  ;  as  there  are,  in  the  human  species, 
some  fiunilies  that  have  six  fingers  on  each  hand. 
Yet,  in  all  these  varieties,  the  relations  of  the 
bones  remain  the  same,  nor  does  the  form  of  the 
teeth  ever  change  in  any  perceptible  degree  ;  the 
only  variation  in  respect  to  these  latter  being, 
that,  in  some  individuals,  one  additional  false 
grinder  appears,  sometimes  on  the  one  side,  and 
sometimes  on  the  other  ^. 

Animals,  therefore,  have  natural  characters, 
which  resist  every  kind  of  influence,  whether  na- 


*  See  M.  PVederick  Cavier's  memoir  upon  the  varieties  of 
dogs,  in  the  Annales  du  Museom  d'Histoire  Naturelle,  which 
he  drew  up  at  the  request  of  Professor  Cuvier,  from  a  series 
of  skeletons  of  all  the  varieties  of  the  dog  prepared  in  the 
Professor's  collection. 
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tural  or  produced  by  human  interfeienoey  and  no- 
thing indicates  that,  with  rq^ard  to  them,  time 
has  more  effiect  than  climate  and  domestication. 

I  am  aware  that  some  naturalists  lay  great 
stress  upon  the  thousands  of  ages  which  they  eaU 
into  action  by  a  dash  of  the  pen  ;  but,  in  audi 
matters,  we  can  only  judge  of  what  a  long  period 
of  time  might  produce,  by  multiplying  in  idea 
what  a  less  time  produces.  With  this  yiew,  I 
have  endeavoured  to  collect  the  most  andent  do- 
cuments relating  to  the  forms  of  animals  ;  and 
there  are  none  which  equal,  either  in  antiquity  or 
abundance,  those  that  Egypt  furnishes.  It  af- 
fords us,  not  only  rq)rcsentations  of  animals,  but 
even  their  identical  bodies  embalmed  in  its  cata- 
combs. 

I  have  examined  with  the  greatest  attention  the 
figures  of  quadrupeds  and  birds  sculptured  upon 
the  numerous  obelisks  brought  from  Egypt  to  an- 
cient Rome.  All  these  figures  possess,  in  their 
general  character,  which  alone  could  be  the  object 
of  attention  to  an  artist,  a  perfect  resemblance  to 
the  species  represented,  such  as  we  see  them  at 
the  present  day. 

On  examining  the  copies  made  by  Kirker  and 
Zoega,  we  find  that,  without  preserving  every  trait 
of  the  originals  in  its  perfect  purity,  they  have 
given  figures  which  arc  easily  recognised.  We 
readily  distinguish  the  ibis,  the  vultiu'e,  t  he  owl, 
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the  ùàocm,  the  Egyptian  goose,  the  lapwing,  the 
kndrail,  the  aspio^  the  cerastes,  the  Egyptian  haie 
with  its  long  ears,  and  even  the  hippopotamus  ; 
and,  among  the  numerous  monuments  engraved  in 
the  great  work  on  Egypt,  we  sometimes  observe 
the  rarest  animals,  the  algazel,  for  example,  which 
was  not  seen  in  Europe  until  within  these  few 
years*. 

My  learned  colleague,  M.  Geofiroy  Saint-Hi- 
Unr^  strongly  convinced  of  the  importance  of  this 
research,  cacreftdlycollected  in  the  tombs  and  tem- 
ples of  IJfpet  and  Lower  Egypt  as  many  mum- 
mies of  animals  as  he  could.  He  has  brought 
home  cats,  iUses,  birds  of  prey,  dogs,  monkeys, 
crocodilei^  and  the  head  of  an  ox,  in  this  state  ; 
and  there  is  certainly  no  more  difference  to  be 
perceived  between  these  mummies  and  the  species 
of  the  same  kind  now  alive,  than  between  the  hu- 
man^  mummies  and  the  skeletons  of  men  of  the 
present  day.  A  difference  may,  indeed,  be  found 
between  the  mummies  of  the  ilns  and  the  bird 
which  naturalists  have  hitherto  described  under 
that  name;  •  but  I  have  cleared  up  alt  doubts  on 


- .  — ' 


*  The  first  figure  made  of  it  from  nature  is  in  the  De- 
scription de  la  Menagerie^  a  work  composed  by  M.  Cuvier. 
It  is  seen  perfectly  represented  in  the  great  work  on  Egypt. 
— Antiq.  t.  iv.  pi.  xlix. 
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this  matter,  in  a  Memoir  upon  the  Ibis,  which  will 
be  found  at  the  end  of  this  Essay,  and  in  which  I 
have  shewn  that  it  is  still  at  the  present  day  the 
same  as  it  was  in  the  time  of  the  Pharaohs.  I 
am  aware  that,  in  these,  1  only  dte  the  monu- 
ments of  two  or  three  thousand  years  ;  but  this  ii 
the  most  remote  antiquity  to  which  we  can  resort 
in  such  a  case. 

There  is  nothing,  therefore,  to  be  derived  from 
all  the  facts  hitherto  known,  that  could»  in  the 
slightest  degree,  give  support  to  the  opinion  thit 
the  new  genera  which  I  have  discovered  or  esta- 
blished among  the  fossil  remains  of  animals,  any 
more  than  those  which  have  in  like  manner  been 
discovered  or  established  by  other  naturalists,  the 
palœotheriaj  anoplotheria,  megalonyces,  masto- 
dontUy  pterodactyliy  ichthyosauri^  &c.  might  have 
been  the  sources  of  the  present  race  of  animals, 
which  have  only  differed  from  them  through  the 
influence  of  time  or  climate.     Even  if  it  should 
prove  true,  which  I  am  far  from  believing  to  be 
the  case,  that  the  fosil  elephants,  rhinoceroses, 
elks,  and  bears,  differ  no  more  from  those  at  pre- 
sent existing,  than  the  present  races  of  dogs  differ 
from  one  another,  this  would  not  frunish  a  suffi- 
cient reason  for  inferring  the  general  identity  of 
the  species,  because  the  races  of  dogs  have  been 
subjected  to  the  influence  of  domestication,  which 
these  other  animals  neither  did  nor  could  expe- 
rience. 2 


THEORY  OF  THK  EARTH.       118 

Farther,  when  I  maintain  that  the  rocky  beds 
contain  the  bones  of  several  genera,  and  the  allu- 
vial strata  those  of  several  species  which  no  longer 
exist,  I  do  not  assert  that  a  new  creation  was  re- 
quired for  producing  the  species  existing  at  the 
present  day.  I  only  say  that  they  did  not  origi- 
nally inhabit  the  places  where  we  find  them  at 
present,  and  that  they  must  have  come  from  some 
other  part  of  the  globe. 

Let  us  suppose,  for  instance,  that  a  great  irrup- 
tion of  the  sea  were  now  to  cover  the  continent  of 
New  Holland  with  a  coat  of  sand  or  other  debris  ; 
it  would  bury  the  carcases  of  animals  belonging 
to  the  genera  Kanguims^  Phascolomys,  Dasyu- 
rus,  Perameles^  flying  phalanger,  echidna,  and 
omithorynchus,  and  it  would  entirely  destroy  the 
species  of  all  these  genera,  since  none  of  them  ex- 
ist now  in  any  other  country. 

Were  the  same  revolution  to  lay  dry  the  nu- 
merous narrow  straits  which  separate  New  Hol- 
land from  the  continent  of  Asia,  it  would  open  a 
road* to  the  elephants,  rhinoceroses,  buffaloes, 
horses,  camels,  and  tigers,  and  to  all  the  other 
Asiatic  quadrupeds,  which  would  come  to  people 
a  land  where  they  had  been  previously  unknown. 

Were  some  future  naturalist,  after  having 
made  himself  well  acquainted  with  this  new  race 
of  animals,  to  search  below  the  surface  on  which 
they  live,  he  would  find  remains  of  quite  a  diffe- 
rent nature. 

u 
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fonutmaM  wbieb  we  have  iqppeved.  BlB«|ni;tt' 
bma*  «ad  a  laige  pottion  of  .AswriM»  Doiraato- 
•U7  an.  And,  pvlu^  wIho  atbor  mwliiw 
duU  hsTe  brat  enmiiiad,  and  Mm  HbUhi^ 
awog  the  teit,  it  mil  oneway  beftuMltiiMiA^ 
kara  «xpoicnoed  âmUai  nvflliitian^  I jÉn^hbiL 
most  ny,  mntual  dungc^  itf  pakhotioBi.  ■?Bn 
if  we  pudi  the  Bappoàtion  fin!thart.aBd,«ftflt.At 
n^y  of  Asiatic  animab  to  UStm-  HoUaai,-ad- 
mit  a  aeoond  reTolutim,  whieh  deitroycd  Am^ 
thdr  onginal  country,  those  nsturaliats  who  mi^t 
observe  them  in  New  Holland,  their  Bcoond 
country,  would  be  equally  at  a  loss  to  know 
whence  they  had  come,  as  we  now  are  to  find  out 
the  origin  of  the  races  of  animals  that  inhalnt  oni 
own  countries. 

I  now  proceed  to  apply  this  manner  of  reason- 
ing to  the  human  species. 

Proofs  that  there  are  no  Fossil  Human  Bona. 

It  is  certain  that  no  human  bones  hare  yet 
been  found  among  fosail  remains  ;  and  this  fiir- 
nishes  an  additional  proof  that  the  fossil  non 
were  not  mere  varieties  of  known  spedes,  nnce 
they  could  not  have  been  subjected  to  himuui  ia- 
fiuence. 

When  I  assert  that  human  bones  have  nevct 
been  found  among  fossil  o^anic  remains,  (fmnst 
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be  understood  to  speak  of  fossils  or  petrifactions, 
properly  so  called),  or,  in  other  words,  in  the  regu- 
lar strata  of  the  surface  of  the  globe  ;  for  in  peat- 
bogs (Umrhières)y  and  alluvial  deposits,  as  in 
burying-grounds,  human  bones  might  as  well  be 
found  as  bones  of  horses,  or  other  common  species. 
They  might  equally  be  found  in  fissures  of  rocks, 
and  in  caverns,  where  they  may  have  been  covered 
over  by  stalactite  ;  but  in  the  beds  which  contain 
the  ancient  races,  among  the  palœotheriay  and 
even  among  the  elephants  and  rhinoceroses,  the 
smallest  portion  of  a  human  bone  has  never  been 
discovered.    Many  of  the  labourers  in  the  gypsum 
quarries  about  Paris,  believe  that  the  bones  which 
occur  so  abundantly  in  them,  are  in  a  great  part 
human  ;   but  I  have  seen  several  thousands  of 
these  bones,  and  I  may  safely  affirm  that  not 
one  of  them  has  ever  belonged  to  our  species.     I 
have  examined   at   Pavia  the  groups  of  bones 
brought  by  Spallanzani  from  the  Island  of  Ce- 
rigo  ;  and,  notwithstanding  the  assertion  of  that 
celebrated  observer,  I  equally  affirm,  that  there  is 
not  one  among  them  that  could  be  shewn  to  be 
human.     The  homo  diluvii  testis  of  Scheuchzer 
has  been  restored,  in  my  first  edition,  to  its  true 
genus,  which  is  that  of  the  salamanders  ;  and,  in 
a  more  recent  examination  of  it  at  Haarlem,  al- 
lowed me  by  the  politeness  of  Mr  Van  Marum, 
who  permitted  me  to  uncover  the  parts  enveloped 
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m  the  stone,  I  obtained  complete  proof  of  what  I 
had  before  announced.  Among  the  bones  found 
at  Caostadt,  the  fragment  of  a  jaw,  and  some  ar- 
ticles of  human  manufacture,  were  found  ;  but  it  is 
known  that  the  ground  was  dug  up  without  any 
precaution,  and  that  uo  notes  were  taken  of  thr 
different  depths  at  which  each  article  was  tlisco- 
Tcred.  Every  where  else,  the  fragments  of  bone 
alleged  to  be  human,  arc  found,  on  exantinatioii, 
to  belong  to  some  animal,  whether  these  fra^' 
ments  have  been  examined  tliemselves,  or  mcretr 
through  the  medium  of  âgures.  Very  recently, 
Bonie  were  pretended  to  bave  heça  disooyend  it 
Marseilles,  in  a  quarry  that  had  been  long  ne- 
glected ;*  but  they  have  turned  out  to  be  impre»- 
ûons  of  tuyaux  marines.-\  Such  real  hiunan 
bones  as  have  been  exhibited  as  fossil,  belonged 
to  bodies  that  had  fallen  into  fissures,  or  had  been 
left  in  the  old  galleries  of  mines,  or  that  had  been 
iDcrusted  ;  and  I  extend  this  assertion  even  to 
the  human  skeletons  discovered  at  Guadaloup^ 
in  a  rock  formed  of  fragments  i^  madie|Mn, 
thrown  up  by  the  sea,  and  united  by  water  im- 


*  See  the  Jonmal  de  Marseille  et  dee  Boucliee-4u-IUiAiie, 
of  the  27th  Sept.  2Sth  Oct.  and  1st  Nov.  1820. 

t  I  un  confirmed  in  this  opinion  by  the  aketches  tiaaa- 
mitted  to  me  bf  3f .  Cottanl,  one  of  the  Profhaprs  «f  die 
College  of  MMMfllcs. 
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-ptegmted  with  calcareous  matter.  *  The  human 
bones  fonnd  near  Koestriz,  and  pointed  out  by 
M.  de  Schlotheim»  had  been  announced  as  taken 


*  These  skeletons^  more  or  less  mutilated^  are  found  near 
Pcort  de  Monle^  on  the  north-west  coast  of  the  mainland  of 
Gkiadaloape,  in  a  kind  of  slope'  resting  against  the  steep, 
edges  «f  die  island.  This  slope  is^  in  a  great  measure^  covered 
bj  tbie  sea  at  high-water^  and  is  nothing  else  than  a  tufa, 
formed,  and  daily  augmented,  bj  the  very  small  debris  of 
shellB  and  oorals,  which  the  waves  detach  from  the  rocks, 
and  the  aocomulated  mass  of  which  assumes  a  great  d^prea 
of  cohesion  in  die  places  that  are  most  frequently  left  dry. 
We  find,  on  examining  them  with  a  lens,  that  several  of 
these  fragments  have  the  same  red  tint  as  a  part  of  the 
corals  contained  in  the  reefs  of  the  island.  Formations  of 
this  kind  are  eommon  in  the  whole  archipelago  of  the  An- 
tilles, where  they  are  known  to  the  Negroes  under  the  name 
of  Maçonne-hoiudieu,  Their  augmentation  is  proportioned 
to  the  violence  i3iî  the  surge.  They  have  extended  the  plain 
of  the  Cayes  to  St  Domingo,  the  situation  of  which  has 
some  resemblance  to  the  Plage  du  Moule,  and  there  are 
sometimes  found  in  it  fragments  of  earthen  vessels,  and  of 
other  articles  of  human  fabrication,  at  a  depth  of  twenty 
feet.  A  thousand  conjectures  have  been  made,  and  even 
events  imagined,  to  account  for  these  skeletons  of  Guada- 
loupe.  But,  from  all  the  circumstances  of  the  case,  M.  Mo- 
reau  de  Jonnès,  correspondent  of  the  Academy  of  Sciences, 
who  has  been  upon  the  spot,  and  to  whom  I  am  indebted  for 
the  above  details,  thinks  that  they  are  merely  bodies  of  per- 
sons that  have  perished  by  shipwreck.  They  were  discovered 
in  1805  by  M.  Manuel  Cortes  y  Campomanès,  at  that  time 
a  general  officer  in  the  service  of  the  colony.      Creneral  £r- 
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out  of  very  old  beds  ;  but  this  estimable  natunl- 
ist  is  anxious  to  make  known  how  much  this  ss- 

nouf^  the  governor^  caused  one  to  be  extracted  with  much 
kbour^  of  which  the  head,  and  ahnost  the  whole  saperior 
extremities^  were  wanting.      This  had  been  deposited  it 
Guadaloupe,  in  the  expectation  that  another  and  more  com- 
plete specimen  would  be  procured,  in  order  to  send  them  to- 
gether to  Paris,  when  the  island  was  taken  by  the  Engliih. 
Admiral  Cochrane  having  found  this  skeleton  «t  the  hesd- 
quarters,  sent  it  to  the  English  Admiralty,  who  presented  it 
to  the  British  Museum.     It  is  still  in  that  collection,  snd 
M.  Kœnig,  Keeper  of  the  Mineralogical  Department,  liai 
described  it  in  the  Phil.  Trans,  of  1814,  and  there  I  saw  it 
in  1818.     M.  Kœnig  observes,  that  the  stone  in  which  it  is 
iml)edded,  lias  not  been  cut  to  its  present  shape,  but  that  it 
seems  to  liave  been  simply  inserted,  in  the  form  of  a  distinct 
nodule,  into  tlie    surrounding   mass.     The  skeleton  is  so 
superficial,  that  its  presence  must  have  been  perceived  by 
the  projection  of  some  of  its  bones.    They  still  contain  some 
of  their  animal  matter,  and  the  whole  of  their  phosphate  of 
lime.     The  rock  being  entirely  formed  of  pieces  of  corals, 
and  of  compact  limestone,  readily  dissolves  in  nitric  acid. 
IM.  Kœnig  has  detected  fragments  of  MiUepora  miniacea, 
of  several  madrepores,  and  of  shells,  which  he  compares  to 
Helix  acuta  and  Turbo  pica.     This  fossil  skeleton  is  repre- 
sented in  Plate  I.     More  recently,  General  Donzelot  has 
caused  another  of  these  skeletons  to  be  extracted,   which 
is  now  in  the  Royal  Cabinet,  and  of  which  a  figure  is  given 
in  Plate  II.     It  is  a  bodv  which  has  the  knees  bent.     A 
small  portion  of  the  upper  jaw,  the  left  half  of  the  lower, 
nearly  the  whole  of  (me  side  of  the  trunk  and  pelvis,  and  a 
large  portion  of  the  left  upper  and  lower  extremities,  are 
what  remain  of  il.     The  rock  which  contains  it,  is  evidentlv 
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sertion  is  still  subject  to  doubt.  *  The  same  has 
been  the  case  with  the  articles  of  human  &brica- 
tion.  The  pieces  of  iron  found  at  Montmartre 
are  fragments  of  the  tools  which  the  workmen 
use  for  putting  in  blasts  of  gunpowder,  and  which 
sometimes  break  in  the  stone  f . 

Yet  human  bones  preserve  equally  well  with 
those  of  animals,  when  placed  in  the  same  circum- 
stances. In  Egypt,  no  difference  is  remarked  be- 
tween the  mummies  of  men  and  those  of  quadru- 
peds. I  picked  up,  firom  the  excavations  made 
some  jean  ago  in  the  ancient  church  of  St  Ge- 
nevieve, human  bones  that  had  been  interred  be- 
low the  first  race,  which  may  even  have  belonged 
to  some  princes  of  the  family  of  Clovis,  and  which 


a  travertin^  in  which  are  imbedded  shells  of  the  neighbouring 
sea,  and  land-shells,  which  are  still  found  alive  in  the 
island,  namely,  the  Bulimus  guadalupensis  of  Ferussac. 

*  See  M.  de  Schlotheim's  Treatise  on  Petrifactions,  Go- 
tha, 1820^  pk<ô7;  and  his  Letter  in  the  Isis  of  1820,  8th 
Number,  No.  6.  of  Supplement. 

t  It  is  perhaps  proper  that  I  take  notice  of  those  frag- 
ments of  sandstone,  regarding  which  some  noise  was  at- 
tempted to  be  made  last  year,  (1824),  and  in  which  a  man 
and  a  horse  were  alleged  to  have  been  found  petrified.  The 
mere  circumstance  of  its  being  a  man  and  a  horse,  with  their 
flesh  and  skin,  that  these  fragments  must  have  represented, 
might  have  enabled  every  one  to  perceive  that  the  whole  was 
a  mere  luius  nature,  and  not  a  true  petrifaction.— Note  L. 
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still  retained  their  forms  very  perfectly  *.  We 
do  not  find  in  ancient  fields  of  battle  that  the  ske- 
letons of  men  are  more  wasted  than  those  of  horses» 
except  in  so  far  as  they  may  have  been  influenced 
by  size  ;  and  we  find  among  fossil  remains  the 
bones  of  animals  as  small  as  rats,  still  perfectly 
preserved. 

tîvery  circumstance,  therefore,  leads  to  the  con* 
elusion,  that  the  human  species  did  not  exist  in 
the  countries  in  which  the  fossil  bones  have  been 
discovered,  at  the  epoch  of  the  revolutions  by 
which  these  bones  were  covered  up;  for  there 
cannot  be  a  single  reason  assigned,why  men  should 
have  entirely  escaped  from  such  general  cata- 
strophes, or  why  their  remains  should  not  be  now 
found  like  those  of  other  animals.  I  do  not  pre- 
sume, however,  to  conclude  that  man  did  not  exist 
at  all  before  this  epoch.  He  might  tlicn  have  in- 
habited some  narrow  regions,  whence  he  might 
have  repeopled  the  earth  after  those  terrible  events. 
Perhaps  also,  tlie  places  which  he  inhabited  may 
have  been  entirely  swallowed  up  in  the  abyss, 
and  his  bones  buried  at  the  bottom  of  the  present 
seas,  with  the  exception  of  a  small  number  of  in- 
dividuals, which  have  continued  the  species. 


*  FourcToy  has  given  an  analysis  of  them  in  the  Annales 
du  Museum,  vol.  x.  p.  1. 
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However  this  may  be,  the  establishment  of  mau 
in  those  conntries  in  which  we  have  said  that  the 
fossil  remains  of  land  animals  are  found,  that  is 
to  say,  in  the  greatest  part  of  Europe,  Asia,  and 
America,  has  necessarily  been  posterior,  not  only 
to  the  revolutions  which  have  covered  up  these 
bones,  bat  also  to  those  which  have  laid  bare  the 
strata  containing  them,  and  which  are  the  last 
that  the  globe  has  undergone.  Hence  it  clearly 
appears,  that  no  argument  in  favour  of  the  anti- 
quity of  the  human  species  in  these  different 
countries  can  be  derived  either  from  those  bones 
themselves,  or  from  the  more  or  less  considerable 
masses  of  rocks  or  of  earthy  materials  by  which 
they  are  covered. 

Physical  Proofs  itf  the  Newness  of  the  Present 

Continents. 

On  the  contrary,  by  a  careful  examination  of 
what  has  taken  place  on  the  surface  of  the  globe, 
since  it  has  been  laid  dry  for  the  last  time,  and 
its  continents  have  assumed  their  present  form, 
at  least  in  the  parts  that  are  somewhat  elevated, 
it  may  be  clearly  seen  that  this  last  revolution, 
and  consequently  the  establishment  of  our  exist- 
ing societies,  could  not  have  been  very  ancient. 
This  result  is  one  of  the  best  established,  and,  at 
the  same  time,  one  of  the  least  attended  to  in  ra- 
tional geology  ;  and  it  is  so  much  the  more  valu- 
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ftble,  that  it  connecta  natural  and  civil  historv  in 
one  unintemipted  aeries. 

When  we  measure  the  effects  produced  in  a 
given  time  by  causes  still  acting,  and  compare 
them  with  those  which  the  same  causes  have  pro- 
duced since  they  liave  begun  to  act,  we  are  en- 
abled to  determine  nearly  the  instant  at  which 
their  action  commenced;  which  is  necessarily  the 
tiamc  as  that  in  which  our  continents  assumed 
their  present  fomi,  or  that  of  the  last  sudden  re- 
treat of  the  waters. 

It  must,  in  fact,  have  been  since  this  last  re- 
treat of  the  waters,  that  our  present  steep  decU- 
vities  have  begun  to  disintegrate,  and  to  fomi 
heaps  of  debris  at  their  bases  ;  that  our  present 
rivers  have  begun  to  flow,  and  to  deposit  their 
aUuvial  matters  ;  that  our  present  v^etation  has 
b^un  to  extend  itself,  and  to  produce  soil  ;  that 
our  present  cliffs  have  begun  to  be  corroded 
by  the  sea  ;  that  our  present  downs  haTC  lie- 
gun  to  be  thrown  up  by  the  wind:  jUst  m  it 
must  have  been  since  this  same  epoch,  thit  co- 
lonies of  men  have  begun,  for  the  first  OT  second 
time,  to  spread  themselves,  and  tD  form  establish- 
ments in  places  fitted  by  nature  for  their  recep- 
tion. I  do  not  here  take  the  action  of  volcanoes 
into  account,  not  only  because  of  the  irregula- 
rity of  their  eruptions,  but  because  we  have  no 
proofe  of  their  uot  having  been  able  to  exist  un- 
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der  the  sea  ;  and  because,  on  that  account,  they 
cannot  serve  ns  as  a  measure  of  the  time  whidi 
has  elapsed  since  its  last  retreat. 

• 

Ad£tions  qfLaivi  hy  the  Action  of  Rivers. 

MM.  Deluc  and  Dolomieu  have  most  care- 
fully examined  the  progress  of  the  formation  of 
new  ground  hy  means  of  matters  washed  down 
by  rivers  ;  and  although  exceedingly  opposed  to 
each  other  on  many  points  of  the  Theory  of  the 
Earth,  they  agree  in  this.  These  formations  aug- 
ment very  rapidly  ;  they  must  have  increased  still 
more  rapidly  at  first,  when  the  mountains  bur- 
nished mote  materials  to  the  rivers,  and  yet  their 
extent  is  still  inconsiderable. 

Dolomieu's  Memoir  respecting  Egypt  *  tends 
to  prove,  that  the  tongue  of  land  on  which  Alex- 
ander caused  his  city  to  be  built,  did  not  exist  in 
the  days  of  Homer  ;  that  they  were  then  able  to 
navigate  directly  from  the  island  of  Pharos  into 
the  gulf  afterwards  called  Lake  Mareotis  ;  and 
that  this  gulf  was  then,  as  indicated  by  Mene- 
laus,  from  fifteen  to  twenty  leagues  in  length. 
It  had,  therefore,  only  required  the  nine  hundred 
years  that  elapsed  between  the  time  of  Homer 
and  that  of  Strabo,  to  bring  things  to  the  state  in 

•  Journal  dc  Physique,  t.  xlii,  p.  40.  el  scq. 
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which  this  latter  autlior  describes  them,  and  to 
reduce  the  gulf  in  question  to  the  form  of  a  lake. 
of  six  leagues  in  length.  It  is  more  ccrtaiu,  that, 
since  that  time,  tilings  have  changed  still  more 
The  sand  throw»  up  by  the  sea  and  wiuds  have 
formed,  between  the  island  of  Pharos  and  the  site 
of  ancient  Alexandria,  a  tongue  of  land  two  hun- 
dred fathoms  in  breadth,  upon  which  the  modem 
city  has  been  built.  It  has  blocked  up  the  near- 
est mouth  of  the  Nile,  and  reduced  the  lake  Ma- 
reotis  to  ahnost  nothing;  while,  during  the  same 
period,  the  alluvial  matter  carried  down  by  the 
Nile,  has  been  deposited  along  the  rest  of  the 
shore,  and  has  greatly  increased  its  extent. 

The  ancients  were  not  ignorant  of  these 
changes.  Herodotus  says,  that  the  Egyptian 
priests  regarded  their  country  as  a  gift  of  the 
Nile.  It  is  only  in  a  aianner,  he  adds,  within  a 
short  period,  that  the  Delta  has  appeared*. 
Aristotle  observes,  that  Homer  speaks  of  Thebes 
as  if  it  had  been  the  only  great  city  in  Egyft  ; 
and  nowhere  makes  mention  of  Memphis  f .  The 
Canopian  and  Pelusian  mouths  of  the  Nile  wen 
formerly  the  principal  ones  ;  and  the  coast  a* 
tended  in  a  straight  line  from  the  one  to  the 


■  Herod.     Euterpe,  v.  and  xxv. 
t  Arirt.  Meteor,  lib.  i.  cap.  14. 
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other  ;  and  in  this  manner  it  still  appears  in  the 
charts  of  Ptolemy.  Since  then»  the  water  has 
been  directed  into  the  Bolbitian  and  Phatnitic 
mouths  ;  and  it  is  at  these  entrances  into  the  sea 
that  the  greatest  depositions  have  been  formed, 
whidi  have  given  the  coast  a  semicircular  outline. 
The  cities  of  Rosetta  and  Damieta,  v^hich  were 
built  upon  these  mouths,  close  to  the  edge  of  the 
sea,  less  than  a  thousand  years  ago,  are  now  two 
leagues  distant  from  it.  According  to  Demaillet*, 
it  would  only  have  required  twenty-six  years  to 
form  a  promontory  of  half  a  league  in  extent  be- 
fore Kosetta  . 

An  elevation  is  produced  in  the  soil  of  Egypt, 
at  the  same  time  that  this  extension  of  its  surface 
takes  place,  and  the  bed  of  the  river  rises  in  the 
same  proportion  as  the  adjacent  plains,  which 
makes  the  inundations  of  every  succeeding  cen- 
tury pass  far  beyond  the  marks  which  it  had 
left  during  the  preceding  ones.  According  to  He- 
rodotus, a  period  of  nine  hundred  years  was  suf- 
ficient to  establish  a  difference  of  level  amount- 
ing to  ten  or  twelve  feet.  At  Elephantia  f,  the 
inundation  at  present  exceeds  by  seven  feet  the 
greatest  heights  which  it  attained  under  Septi- 
mus Severus,  at  the  commencement  of  the  third 

•  Demaillet^  Description  of  Egypt,  p.  102,-3. 
+  Herod.  Euterpe,  xiii. 
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century.  At  Cairo,  before  it  is  judged  suffiâmt 
fat  tbe  purpose  of  irrigation,  it  must  exceed,  bj 
three  feet  and  a  half,  the  height  wbidi  was  neofr 
sary  in  the  ninth  century.  The  ancicut  1Don^ 
ments  of  this  celebrated  laud  have  all  their  bases 
more  or  less  buried  in  the  soil.  The  mud  left  In 
the  river  even  covers,  to  a  dqith  of  several  CkI, 
tbe  artificial  mounda  on  nhidi  the  audent  town  ' 
were  built*. 

The  delta  of  the  Rhone  is  not  less  remarkable 
for  its  iucrcase.  Astruc  gives  a  detailed  account 
of  it  in  his  Natural  History  of  Languetloc  ;  and 
proves,  by  a  careful  comparison  of  the  descriptions 
of  Mela.  Strabo  and  Pliny,  with  the  state  of  the 
places  as  they  existed  at  the  commenoemait  of 
the  eighteenth  century,  taking  into  account  the 
statements  of  several  writers  of  the  middle  age, 
that  the  anns  of  the  Rhone  have  increaaad  time 
lègues  in  length  in  the  course  of  eightwn  hun- 
dred years;  that  similar  additions  of  Uad m 
made  to  the  west  of  tbe  Rhone  ;  and  that  ■  mott- 

'  Se«  M.  Oirard'a  ObMrratioiu  on  the  rnUeyiif  BgfpC; 
and  oa  the  aecular  increase  of  the  soil  which  eovoni  i^  in  t^ 
great  work  upon  Egypt,  and  Mod.  Mem.  t.  ii.  p.  343.  On 
this  aubject  we  may  further  observe  tliat  Dolomieu,  Shaw, 
and  other  respectable  authors,  have  estimated  these  aècalar 
elerationa  much  higher  than  M.  Oirard.  It  is  to  be  lament- 
ed, that  nowhere  has  it  been  tried  U/  examine  the  depth  tS 
these  deposits  over  tbe  original  soil,  or  the  natural  rock. 
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ber  of  places,  which  were  situated»  six  or  eight 
hundred  years  ago,  at  the  edge  of  the  sea  or  of 
laige  pools,  are  now  several  miles  distant  from 
the  water. 

Any  one  may  observe  in  Holland  and  Italy, 
with  what  rapidity  the  Rhine,  the  Po,  and  the 
Amo,  since  they  have  been  confined  within  dikes, 
nuse  their  beds,  advance  their  mouths  into  the 
sea,  forming  long  promontories  at  their  sides  ; 
and  judge,  from  these  facts,  how  small  a  number 
of  ages  was  required  by  these  rivers  to  deposit  the 
low  plains  which  they  now  traverse. 

Many  cities^  which  were  flourishing  sea-ports 
at  well  known  periods  of  history,  are  now  some 
leagues  inland  ;  and  several  have  even  been  ruin- 
ed, in  consequence  of  this  change  of  position. 
The  inhabitants  of  Venice  find  it  exceedingly 
difficult  to  preserve  the  lagunes,  by  which  that 
city  is  separated  from  the  continent  ;  and  not- 
withstanding all  their  efforts,  it  will  be  inevitably 
jdned  ^  the  mainland  *. 

We  know,  from  the  testimony  of  Strabo,  that 
Ravenna  stood  among  lagunes  in  the  time  of  Au- 
gustus, as  Venice  does  now  ;  but  at  present  Ra- 
venna is  a  league  distant  from  the  shore.     Spina 


*  See  M.  Forfait's  Memoir  on  the  lagunes  of  Venice, 
inserted  in  the  Mém.  de  la  Classe  Phys.  de  l'Institut,  t.  v. 
p.  213. 
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had  bceu  built  by  tbc  Greeks  at  the  edge  of  the  I 
sea  ;  yet  in  Strabo'e  time  it  was  ninety  stadia 
from  it,  aud  is  now  destroyed.     Adria  in  Lont> 
bnrdy,  which  gave  name  to  the  Adriatic  sea,  and  ! 
of  which  it  was,  somewhat  more  than  twenty  ocn-   , 
ttiries  ago,  the  principal  port,  is  now  six  leagnei 
distant  from  it.     Fortis  has  even  rendered  it  pro- 
bable that,  at  a  more  remote  ]>criod,  the  £uga- 
nian  Mountains  may  have  been  islands. 

M,  de  Prony,  a  learned  member  of  the  Insti- 
tute, and  inspector- general  of  bridges  and  roads, 
has  communicated  to  uie  some  observations  which 
are  of  the  greatest  importance,  as  explaining  those 
changes  that  have  taken  place  along  ttie  shores  of 
the  Adriatic  *.  Having  been  directed  by  goTern- 
ment  to  investigate  the  remedies  that  might  be  sf- 
plied  to  the  devastations  occasioned  by  the^oodk 
of  the  Fo,  he  ascertained  that  this  river,  since  tbe 
period  when  it  was  shut  in  by  dikes,  has  so  great- 
ly raised  the  level  of  its  bottom,  that  the  siirfaoe 
of  its  waters  is  now  higher  than  tbe  roofs  of  tbe 
houses  in  Ferrara.  At  the  same  time,  its  allu- 
vial depositions  have  advanced  so  rapidly  into  the 
sea,  that,  by  comparing  old  charts  with  the  pre- 
sent state,  the  shore  is  found  to  have  gained  iimk 
than  six  thousand  fethoms  since  1604,  giving  an 
average  of  a  hundred  and  fifty  or  a  hundred  and 
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eighty»  and  in  some  places  two  hundred  feet  year- 
ly. The  Adige  and  the  Po»  are  at  the  present 
day  higher  than  the  whole  tract  of  land  that  lies 
between  them;  and  it  is  only  by  opening  new 
channels  for  them  in  the  low  grounds»  which  they 
have  formerly  deposited»  that  the  disasters  which 
they  now  threaten  may  be  averted. 

The  same  causes  have  produced  the  same  ef- 
fects along  the  branches  of  the  Rhine  and  the 
Meuse;  and  thus  the  richest  districts  of  Holland 
have  continually  the  frightful  view  of  their  rivers 
held  up  by  embankments  at  a  height  of  from 
twenty  to  thirty  feet  above  the  level  of  the  land. 

M.  Wiebeking,  director  of  bridges  and  high- 
ways in  the  kingdom  of  Bavaria,  has  written  a 
memoir  upon  this  subject,  so  important  as  to  be 
worthy  of  being  properly  understood»  both  by 
the  people  and  the  government,  in  all  countries 
where  these  changes  take  place.  ,  In  this  memoir, 
he  shews  that  the  property  of  raising  the  level  of 
their  beds  is  common  in  a  greater  or  less  degree  to 
all  rivers. 

The  additions  of  land  that  have  been  made  a- 
long  the  shores  of  the  North  Sea,  have  not  been 
less  rapid  in  their  progress  than  in  Italy.  They 
can  be  easily  traced  in  Friesland  and  in  the  coun- 
try of  Groningen,  where  the  epoch  of  the  first 
dikes»  constructed  by  the  Spanish  governor  Gaspar 
Roblès,  is  well  known  to  have  been  in  1570.    An 
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hundred  years  uiterwards,  land  had  altcadjr  been 
gained,  in  some  pUces,  to  the  extent  of  three 
qoarters  of  a  league  beyond  these  dikes  ;  and  eren 
the  city  of  (ironingen.  partly  built  upon  the  old 
land,  on  a  limestone  which  dopB  not  belong  to  the 
present  sea,  and  in  which  the  same  sheik  are 
found  as  in  the  coarse  limpstone  of  the  ueigbbouT< 
hood  of  Paris,  is  only  six  leagues  from  the  sea. 
Having  been  upon  the  spot,  I  am  enabled  to  ad- 
duce my  own  testimony  in  confirmation  of  &ct» 
already  well  kuomi,  and  which  have  been  so  well 
stated  by  M.  Delnc*.  The  same  phenotnenon 
may  be  as  distinctly  observed  along  the  coasts  of 
East  Friesland,  and  the  countries  of  Bremen  and 
Holstein,  as  the  poind  at  wbidi  the  new  groandi 
were  inclosed  for  the  first  time  is  known,  and  tbi 
extent  that  has  been  gained  since  can  be  meumedt 
This  new  alluvial  land,  formed  by  tire  riven  sad 
the  sea,  is  of  astonishing  fertility,  and  is  w  mnd 
the  more  valuable,  as  the  ancient  soil  of  thne  ooun* 
tries,  being  covered  with  heaths  and  peait-naései^it 
almost  everywhere  unfit  for  cultivation.  The  sd^ 
vial  hukit  alone  produce  subsisteoce  Sat  the  mmay 
populous  dties  that  have  been  biiih  aUmg^tm 
ooasta,  since  the  middle  ^;e,  and  Twitch  poiaqpt 
would  not  have  attained  their  present  flotuûiiim 
etmtution.  without  the  aid  of  tlie  rich  d^mitl 

*  In  rarioMs  paits  cf  the  two  l«»t  velumta  ttt  U»lMt4l| 
to  the  Queen  of  Engknd. 
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winch  the  risers  had  jH'epared  for  them,  wd  which 
they  are  continually  augmenting. 

If  the  sise  which  Herodotus  attributes  to  the 
Sea  of  Asoph,  whidi  he  makes  equal  to  the  £ux- 
ine  ^t  had  been  less  vaguely  indicated,  and  if  we 
knew  precisely  what  he  meant  by  the  Gerrhus  f  » 
we  should  there  find  strong  additional  proofii  ci 
the  changes  produced  by  rivers,  and  the  rajMdity 
with  which  they  are  made  ;  for  the  alluvial  dep<K 
sitions  of  rivers  alone  have,  since  the  time  of  He- 
rodotus, that  is  to  say,  in  the  course  of  two  Ûtoih- 
sand  and  two  or  three  hundred  years,  reduced 
the  Sea  of  Asoph  :|:  to  its  present  comparatively 
small  size,  shut  up  the  course  of  the  Gerrhus,  or 
that  branch  of  the  Dnieper  which  had  formerly 
joined  the  Hypacyris,  and  discharged  its  waters  a- 
long  with  that  river  into  the  gulf  called  Carcinites, 

•  Melpom.  Ixxxvi.  f  Ibid.  Ivi. 

i  This  supposed  diminution  of  the  Black  Sea  and  Sea  of 
Asoph^  has  also  been  attributed  to  the  rupture  of  the  Bos- 
phorus,  which  had  taken  place  at  the  pretended  period  of 
the  deluge  of  Deucalion  ;  and  yet^  in  order  to  establish  the 
fact  itself^  recourse  is  had  to  successive  diminutions  of  the 
extent  attribiLted  to  these  seas  by  Herodotus,  Strabo^  and 
others.  But  it  is  very  obvious,  that,  if  this  diminution  had 
arisen  from  the  rupture  of  the  Bosphorus,  it  would  4eces- 
sarily  have  been  completed  long  before  the  time  of  HerodiH 
tuR,  and  even  at  the  period  at  which  Deucaikm  is  suppoted 
to  have  lived. 

I  2  '  V 
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DOW  the  Olu-DegniU,  and  reduced  the  H>^)lcyri^ 
itself  to  almost  nothing  •-  Wc  should  posse» 
proofs  no  less  strong  of  the  same  kind,  could  we 
be  certain  that  the  Oxus  or  Sihoun,  which  at  pre- 
sent discharges  itself  into  the  lake  Aral,  former- 
ly reached  the  Caspian  Sea.  But  we  are  in  pos- 
session of  facts  sufficiently  conclusive  on  the  poinl 
in  question,  without  adducing  such  as  are  doubt- 
ful, and  without  being  exposed  to  the  necessity  of 
making  the  ignorance  of  the  ancients  iu  geo- 
graphy the  basis  of  our  physical  propositions,  f 

•  Bee  the  Geographr  of  Herodotus  by  M.  Reiinel,  p.  5& 
el  tei].  ;  and  t!ic  Physical  Geography  of  the  BUck  Sea,  tte- 
by  M.  Dureeu  de  Lamslle.  There  û  only  at  pnaent  tbt 
small  river  of  Kamennoipost,  that  could  repreaent  the  Gs- 
rhuB  and  Hypacyris,  such  as  they  ore  described  by  Herodo- 
tus. 

H.  Durean,  p.  I70,  supposes  Herodotus  to  have  made  tie 
Borysthenes  and  Hypanis  discharge  themselTea  into  the  Pa- 
ins Msotis;  but  Herodotus  (in  Melpom.  liii.)  only  isiyi 
that  these  two  rivers  fall  together  into  the  same  lake,  tbat 
is,  into  the  Liman,  as  at  the  present  day.  Herodotns  docs 
not  carry  the  Gerrhus  and  Hypacyris  any  iàitho. 

t  For  example,  M.  Dureau  de  Lamalle,  in  his  Pbyncil 
Get^raphy  of  the  Black  Sea,  quotes  Aristotle  (Meteor,  lib.  i 
cap.  13.)  as  "  apprising  us,  that,  in  his  time,  there  sdll  existed 
several  ancient  periods  and  peripli,  attesting  that  lliere  had 
been  a  canal  leading  from  the  Caspian  Sea  into  tbe  lUna  H^ 
otia."  Now,  Aristotle's  words  at  the  place  mentioned  (I>Dval'B 
edition,!.  645.  B.)  are  merely  these  :  "  From  the  Ptamptaôna, 
descend,  among  other  riven,  the  Bsctrtis,  tlie  ChoMpee,  and 
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Progress  of  the  Downs. 

The  downs  or  hillocks  of  sand  which  the  sea 
throws  up  on  low  coasts»  when  its  hottom  is 
sandy,  have  dready  been  mentioned.  Wherever 
human  industry  has  not  succeeded  in  fixing  these 
downs,  they  advance  as  irresistibly  upon  the  land 
as  the  alluvial  depositions  of  the  rivers  advance 
into  the  sea.  In  their  progress  inland,  they  push 
before  them  the  large  pools  formed  by  the  rain 
which  falls  upon  the  neighbouring  grounds,  and 
whose  communication  with  the  sea  is  intercepted 
by  them.  In  many  places  they  proceed  with  a 
firightftd  rspifity,  overwhelming  forests,  buildings, 
and  cultivated  fields.  Those  upon  the  coast  of  the 
Bay  of  JBiscay  ^  have  already  overwhelmed  a  great 
number  of  villages  mentioned  in  the  records  of  the 


the  Araxis^  from  which  the  Tanais^  which  is  a  branch  of  it« 
takes  its  origin^  into  the  Palus  Mseotis."  Who  does  not  see 
that  this  nonsense^  which  is  neither  founded  upon  peripli  nor 
,  periods^  is  nothing  else  than  the  strange  idea  of  Alexander's 
soldiers,  who  took  the  Jaxartes  or  Tanais  of  the  Transoxian  for 
the  Don  or  Tanais  of  Scythia  ?  Arrian  and  Pliny  distinguish 
these  two  rivers  from  each  other^  but  the  distinction  does  not 
appear  to  have  been  made  in  the  time  of  Aristotle.  How, 
then,  ooold  sach  geographers  as  these  furnish  us  with  geolo- 
gical documents  ? 

*  See  the  Report  upon  the  Downs  of  the  Gulf  of  Gascony 
(or  Bay  of  Biscay)  by  M.  Tassin Mont  de-Marsan,  an  x. 
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middle  age  ;  and  at  thte  momeot,  in  the  ângW 
Departiiieut  of  the  Landes,  they  threaten  tea 
with  inevitable  ctestnictioa.  One  of  these  villages, 
Dfimed  Mimisan,  has  been  struggling  agûost 
them  these  twenty  years,  witli  the  melaodioly 
prospect  of  a  saaU-hill  of  more  than  sixty  feet 
perpendicular  height  visibly  approaching  it. 

In  1808,  the  pent  up  pools  overwhelmed  fire 
tine  farming  establishments  at  the  village  of  St 
Julian  *.  They  have  long  covert^  up  an  ancient 
Roman  road  leading  from  Bourdeaux  to  Bayoane, 
and  which  could  still  be  seen  forty  years  sigo^ 
when  the  waters  were  low  f.  The  Adour,  which 
is  known  to  have  formerly  passed  Old  Boucaut, 
to  join  the  sea  at  Cape  Breton,  is  now  tuiiMd 
to  the  distance  of  more  than  two  thousaai 
yards. 

The  late  M.  Bremontier,  inspector  of  Inidge» 
and  highways,  who  conducted  extensive  opera- 
tions upon  these  downs,  estimated  their  pn^res) 
at  sixty  feet  yearly,  and  in  some  places  at  seventy- 
two  feet.  According  to  this  calculatioa»  itwill 
only  require  two  thousand  years  to  eniMe  tiwa 
to  reach  Bourdeaux  ;  and,  from  their  jnesent  ex- 
tent, it  must  have  been  somewhat  more  Uiaa 


*  Meinoir  oa  tfae  meam  of  fixing  Downs,  hy  H.f 
tier, 
t  Ropoft  of  M.  TaMD.  loc  dt 
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■ 

finir  tbuunnd  yean  smoe  they  began  to  be  fimn- 
ed^. 

The  OTerwhehning  of  the  cultiyated  lands  of 
BgjHpt,  by  tibe  sterile  lands  of  Libya,  which  are 
tltfown  upon  them  by  the  west  wind^  is  a  pheno- 
menon of  the  same  nature  with  the  downs.  These 
sands  haTe  destroyed  a  number  of  cities  and  vil- 
lages^ whose  ruins  are  still  to  be  seen  ;  and  this 
has  happened  since  the  conquest  of  the  country 
by  the  Mahometans,  for  the  summits  of  the  mi- 
narets of  some  mosques  are  seen  projecting  be- 
yond the  sand  f .  With  a  progress  so  rapid,  they 
would,  without  doubt,  have  filled  up  the  narrow 
parts  of  the  valley,  [if  so  many  ages  had  elapsed 
sinoe  they  bqgu  to  be  thrown  into  it  t  ;  and  there 
would  no  longer  remain  any  thing  between  the 
Libyan  chain  and  the  Nile.  Here,  then,  we  have 
another  natural  chronometer,  of  which  it  would 
be  as  easy  as  interesting  to  obtain  the  measure. 

Peat-Mosses  and  Slips. 

The  turbaries,  or  peat-mosses,  which  have 
been  found  so  generally  in  the  northern  parts  of 
£urope,  by  the  accumulation  of  the  remûns  of 

*  See  M.  Bremontier's  Memoir, 
f  Denon,  Voyage  en  Egypte. 

}  We  might  dte  in  confirmation  all  the  travellers  who 
have  visited  the  western  border  of  Egypt. 
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fpliag7ia  and  Other  aquatic  mosses,  also  afibidii  j 
measure  of  time.  They  increase  in  height  Bi 
proportions  which  are  determiDate  with  r^anl 
to  each  place.  Tliey  thus  envelope  the  small 
Icnolls  of  the  lands  on  which  tliey  are  fonnei]  ; 
and  several  of  these  knolls  have  been  covered  ot« 
within  the  memory  of  man.  In  other  places  tLe 
peat-mosses  descend  along  the  valleys,  advandug 
like  glaciers,  but  differing  from  them  in  this  re- 
spect, that,  while  the  glaciers  melt  at  their  lower 
part,  the  progress  of  the  peat  is  impeded  by  no- 
thing. By  sounding  their  depth  down  to  the  so- 
lid ground,  we  may  estimate  their  age  ;  and  we 
find,  with  regard  to  these  peat-mosses,  as  with  re- 
gard to  the  downs,  that  they  cannot  have  derived 
their  origin  from  an  indefinitely  remote  period. 
The  same  observation  may  be  made  with  regard 
to  the  slips  or  fallings,  which  take  place  wi^  won- 
derful rapidity  at  the  foot  of  all  steep  rock^  and 
which  are  still  very  far  from  having  covered  them. 
But  as  no  precise  measures  have  hitherto  been  ap- 
plied to  these  two  agents,  we  shall  not  insdat  np- 
on  them  at  greater  length  *. 

*  Thete  phenomena  are  very  well  treated  of  in  M.  Deln^f 
IjcUers  to  the  Queen  of  England,  in  the  parts  where  be  de- 
scribes the  peat-mosea  of  Westphalia  ;  and  in  hin  Letters  to 
LBmetherie,insertedintfae  Journal  de  Physique  for  1791,&c. 
as  well  as  in  those  which  he  has  addresbcd  to  BlumenbKlL 
We  may  refer  also  to  the  very  interesting  detailB  iHodl 
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From  all  that  has  been  said,  it  may  be  seen 
tiiat  nature  uniformly  speaks  the  same  language, 
everywhere  informing  us  that  the  present  order  of 
things  cannot  have  commenced  at  a  very  remote 
period.  And,  what  is  very  remarkable,  mankind 
everywhere  speaks  as  nature,  whether  we  consult 
the  received  traditions  of  the  various  nations,  or 
examine  their  moral  and  political  state,  and  the 
intellectual  attainments  which  they  had  made  at 
the  period  when  their  authentic  records  com- 
mence. 

The  Higtary  cf  Nations  confirms  the  Newness  of  tlte 

Continents* 

In  fiust,  although,  at  the  first  glance,  the  tradi- 
tions of  some  ancient  nations,  which  extend  their 
origin  to  so  many  thousands  of  ages,  appear 
strongly  to  contradict  this  newness  of  the  world,as 
it  exists  at  present  ;  yet  when  we  examine  these 
traditions  more  carefully,  we  soon  perceive  that 
they  are  not  sufficiently  authenticated.  We  are, 
on  the  contrary,  quickly  convinced,  that  true  his- 
tory, deserving  that  name,  and  all  that  has  been 


are  given  in  note  F^  respecting  the  islands  of  the  west  coast 
of  the  Duchy  of  Sleswick^  and  the  manner  in  which  they 
have  been  joined,  whether  to  one  another,  or  to  the  con- 
tinent, by  alluvial  depositions  and  peat-mosses,  as  well  as  re» 
Bpecting  the  irruptions  of  the  sea  which  from  time  to  time 
have  destroyed  or  separated  some  of  their  parts. 
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preserved   of  positive  documenU  rt>gardtng  tlie 
first  establishment  of  nation»,  confina  what  ban  i 
bc'cii  nnnouDccHl  by  the  natural  monuments  al-  ' 
ready  mentioned. 

Tbe  chronology  of  none  of  the  vrestem  natwBs 
ean  be  traced  in  a  continuous  line  farther  back 
than  3000  years.  None  of  them  afford  us,  pre- 
vious to  that  period,  nor  even  two  or  three  «iB- 
turies  after,  a  series  of  facts  eonnccted  with  any 
degree  of  probability.  The  north  of  Europe  pos- 
sesses Qo  authentic  records  which  bear  a  remoter 
date  than  that  of  its  conversion  to  Christianity. 
The  history  of  Spain,  of  Gaul,  and  of  England, 
commences  only  at  the  period  when  these  conn- 
tries  were  conquered  by  the  Komans;  tiurt  uf 
iKHthem  Italy  is,  at  the  present  day,  almost  oa- 
known.  The  Greeks  acknowledge  that  diey  did 
not  possess  the  art  of  writing,  until  it  was  bmght 
them  by  the  Phenicians,  fifteeo  or  sixtea  centu- 
ries before  the  Christian  era;  even  for  »  long 
time  after,  their  history  is  full  oi  fiiUesj  sud 
they  do  not  assign  a  more  remote  date  tbaa^  800 
years  farther  back,  to  their  uniting  into  distinet 
tribes.  Of  the  histAiy  of  Western  Asia,  w  have 
only  a  few  contradictory  extracts,  wiùch  do  aot, 
with  any  connection,  ^ve  a  greater  antiqmty 
than  twenty-five  centuries  *  ;  and  even  if  we  adr 

*  The  period  of  Cytu»,  about  630  yon  1 
Christian  era. 
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mit  the  few  historical  details  which  refer  to  more 
remote  periods,  it  can  scarcely  be  extended  to 
brty*, 

JETerodotus,  the  first  profane  historian  whose 
works  have  been  trmsmitted  to  us,  has  not  a 
greater  antiquity  than  3300  years  f .  The  histo* 
nans,  prior  to  him,  whom  he  may  have  consulted» 
do  not  date  a  century  before  him  |.  We  may 
even  judge  4£  what  they  were  by  the  extravagan- 
ces handed  down  to  us,  extracted  from  the  works 
of  Aristofus  of  Froconnesus,  and  some  others. 
Before  them  we  have  only  poets  ;  and  Jffamer, 
the  most  ancient  that  we  possess.  Homer  the 
immortal  master  and  model  of  all  the  West, 
flomrished  osdy  twenty-seven  or  twenty-eight  cen- 
turies befiire  the  present  time. 

When  these  first  historians  speak  of  ancient 
events,  whether  occurring  in  their  own  nation,  or 
in  neighbouring  countries,  they  only  cite  oral 
traditions,  and  not  public  works.    It  was  not  un- 

•  The  period  of  Nmus,  about  2S48  years  before  Christ, 
according  to  CteMas^  and  those  who  have  followed  him; 
but  onlj  1200^  according  to  Vokiey^  after  Herodotus. 

t  Herodotus  lived  440  years  before  Christ. 

X  Cadmus,  Phcrecydes,  Aristaeus  of  Proconnesus,  Acu- 
sOans,  Hecatœus  of  Miletum,  Charon  of  Lampsacus,  &c. 
See  Vonius,  Histor.  Ora^;.  lib.  i.,  and  especially  his  fourth 
book. 


140  THEORY  OK  TUE  EABTB. 

til  a  long  time  n(tci  them,  that  prctendcâ  ex- 
tracts were  gircii  from  the  Egyptian,  Pheaiciia, 
and  Babylonian  annals.  Berosits  wrote  only  in 
the  reign  of  Sclcums  Nicanor;  Hierojij/mux  in 
that  of  Anliochus  Sotcr,  and  Manctho  under 
Ptolemy  Philadelplms  ;  the  whole  three  having 
flourished  only  in  the  third  century  before  the 
Ciiristian  era.  That  Sanconiathv  %vas  an  .author 
real  or  supposed,  ivas  not  kuowu  till  I*hilo  of 
Bybloa  had  published  a  translation  of  liis  work 
in  the  reign  of  Adrian,  iu  the  second  century  bo- 
fi»e  Christ;  and,  when  he  did  become  known, 
diere  was  nothing  found  in  his  account  of  the 
early  ages,  as  in  those  of  all  the  authors  of  this 
kind,  but  a  puerile  theogony,  or  metaphysical 
doctrines,  so  disguised  imd^  the  form  of  allegoy 
as  to  be  unintelligible 

One  nation  alone  has  preserved  annals  written 
in  prose  before  the  period  of  Cyrus,  namely,  the 
Jewish  people.  The  part  of  the  Old  Testament 
which  is  known  by  the  name  of  the  Pentateuch, 
has  existed  in  its  present  form,  at  least  since  the 
separation  of  the  ten  tribes  under  Jeroboam,  siiiGe 
it  was  received  as  authentic  hy  the  Samaiitam 
equally  as  the  Jews,  which  assures  us  that  its  ac- 
tual antiquity  is  upwards  of  S800  years.  Besides 
this,  we  have  no  reason  to  doubt  the  book  of  Ge- 
nesis having  been  composed  by  Mosea  himsd^ 
which  gives  it  an  antiquity  of  500  years  moie^  or 
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of  thirty-three  centuries  ;  and  it  is  only  necessary 
to  read  it,  to  perceive  that  it  has  in  part  been 
Domposed  of  fragments  of  previously  existingworks. 
We  cannot,  therefore,  hesitate  to  admit,  that  this 
is  the  most  ancient  writing  which  has  been  trans- 
mitted to  modem  times  in  the  West  *. 

Now,  this  work,  and  all  those  which  have  been 
composed  since,  whatever  strangers  their  authors 
might  be  to  Moses  and  his  people,  speak  of  the 
nations  on  the  shores  of  the  Mediterranean  as  of 
recent  origin  ;  they  represent  them  as  still  in  a 
half  savage  state  some  ages  before.  And,  further, 
they  all  speak  of  a  general  catastrophe,  an  irrup- 
tion of  the  waters,  which  occasioned  an  almost 
total  regeneration  of  the  human  race  ;  and  to  this 
epoch  they  do  not  assign  a  very  remote  antiquity. 
Those  texts  of  the  Pentateuch,  which  extend 
this  epoch  the  longest,  do  not  place  it  farther 
back  than  twenty  centuries  before  Moses,  and 
hence  not  more  than  5400  years  before  the  pre- 
sent day  f. 

In  the  poetical  traditions  of  the  Greeks,  from 
which  is  derived  the  whole  of  our  profane  history 
with  reference  to  those  remote  ages,  there  is  no- 
thingwhich  contradicts  the  Jewish  annals.  On  the 

•  Note  N. 

t  The  Septuagint,  53^  years;  the  Samaritan  text,  4869; 
the  Hebrew  text,  4174. 
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ancc  to  any  opinion  wliatever.  regarding  tht 
precise  dates  of  Inaclnis  '  or  Ogygcs  -j-  ;  but,  K 
any  thing  ought  to  surprise  us,  it  is  this, — that  an 
infinitely  more  remote  antiquity  had  not  been  as- 
sigiiec]  to  those  personages.  It  isimixjssiWclhnt 
there  has  not  been  in  this  case  some  effect  of  the 
influence  of  received  traditions,  from  which  the 
inventors  of  fabli'S  were  not  able  to  Jrce  them- 
selves. One  of  the  dates  assigned  to  the  deluge 
of  Ogyges,  even  agrees  so  much  with  one  of  those 
which  have  been  attributed  to  the  deluge  o( 
Noah,  that  it  is  almost  impossible  it  shoidd  not 
liave  been  derived  from  some  source,  where  this 
latter  deluge  had  been  the  one  intended  to  be 
spoken  of  J. 

•  1 856  or  1823  years  berore  Christ,  or  other  dates  still, 
but  nlways  about  350  years  before  the  principal  Phénicien 
or  Egyptian  culonies. 


+  The  common  date  of  Ogyges,  according  to  Acuiilaus, 
fotiowed  by  Eusebius,  is  179^  years  before  Christ,  enu^ 
quentiy  several  yeara  after  Inachus. 

Î  Varro  places  the  deluge  of  Ogyges,  wbidi  he  calls  dw 
Jlrtl  deluge,  400  years  before  Inachus,  and  consequent^ 
l600  years  before  the  first  Olympiad.  This  would  refis  it 
to  a  period  of  S376  years  before  Christ  ;  and  the  deluge  of 
Noah,  according  to  the  Hebrew  test,  is  9S49,  there  bong 
ooly  S7  years  of  difference.     This  testimony  of  Varro  is 
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As  to  Deucalion,  whether  this  prince  be  re- 
garded as  a  real  or  fictitious  personage,  however 
little  we  enter  into  the  manner  in  which  his  de- 
luge has  been  introduced  into  the  poems  of  the 
Greeks,  and  the  various  details  with  which  it  be  • 
comes  successively  enriched,  we  perceive  that  it 
was  nothing  else  than  a  tradition  of  the  great  ca- 
taclysm, altered  and  placed  by  the  Helienians  in 
the  period  which  they  also  assigned  to  Deuca- 
lion, because  he  was  regarded  as  the  founder  of 
their  nation,  and  because  his  history  is  confound- 
ed with  that  of  all  the  chiefs  of  the  renewed  na- 
tions*. 


mentioned  by  Censorinus^  De  Die  Natali,  cap.  xxi.  In 
reality^  Censorinus  wrote  only  238  years  after  Christ  ;  and, 
it  appears,  from  Julius  Africanus,  ap.  Euseb,  Prsep.  cv.  that 
Acusilaua,  the  first  author  who  placed  a  deluge  in  the  reign 
of  Ogyges,  made  this  prince  cotemporary  with  Phoronaeus, 
which  would  have  brought  him  very  near  the  first  Olym- 
piad. Julius  Africanus  makes  only  an  interval  of  1020 
years  between  the  two  epochs  ;  and  there  is  even  a  passage 
in  Censorinus  conformable  to  this  opinion.  Some  also  read 
erogiiiutn  in  place  of  ogygium,  in  the  passage  of  Varro,  which 
we  have  quoted  above  from  Censorinus.  But  what  would 
this  be  but  an  Erogitian  Cataclysm,  of  which  nobody  has 
ever  heard  ? 

*  Neither  Homer  nor  Hesiod  knew  any  thing  of  the  de- 
luge of  Deucalion,  any  more  than  that  of  Ogyges.    The  first 
author,  whose  works  are  extant,  by  whom  mention  is  made  of 
the  former,  is  Pindar  (Od,  Olymp.  ix.)  He  speaks  of  Deuca- 

K 
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Eacli  of  tbe  difièrent  colonies  of  Greece,  that 
had   preserved   isolated   traditions,     commenced 


lion  s8  landing  upon  Parnassus,  estnblishing  bimsetf  in  ttw  . 
fily  of  ProU^ne  (first  growth  or  birth),  and  re-creating 
his  people  from  ittones  ;  in  a  wuri),  he  relates,  but  cmi- 
liiiiiig  it  to  a  single  oatioii  only,  tbe  fable  afterwards  go»- 
rallied  by  Ovid,  and  applied  to  tlie  whole  human  raw. 
The  first  liiBlorians  who  wrote  after  Pindar,  namely,  Hero- 
dotus, Thucydidea,  and  Xenophon,  make  no  tnentioD  of 
any  deluge,  whether  of  the  time  of  Ogyges,  or  that  of  Deu- 
calion, although  they  speak  of  the  latter  as  one  of  Ott  fint 
kings  of  the  Hellenes. 

Plato,  in  his  Tiniiius,  says  only  a  few  words  of  ihi-  dt- 
hige,  as  well  as  of  Deucalion  and  Pyrrhs,  in  order  to  coia- 
raence  the  recital  of  the  great  catastrophe,  which,  sccotding 
to  the  priests  of  Sais,  destroyed  the  Atlantïa  ;  but,  in  these 
few  words,  he  speaks  of  the  deluge  in  the  singular  number, 
as  if  it  had  been  the  only  one.  He  even  ezprenly  men- 
tions farther  on,  that  the  Greeks  knew  only  one.  He  place* 
the  name  of  Deucalion  immediately  after  that  of  Phoro- 
neus,  the  first  of  the  human  race,  without  makiDg  mentioa 
of  Ogyges.  Thus,  with  him,  it  is  still  a  geatni  event,  t 
true  universal  deluge,  and  the  only  one  which  had  hap- 
pened. He  regards  it,  therefore,  as  identical  with  that  of 
Ogyges. 

Aristotle  (Meteor,  i.  14.)  seems  to  be  the  firtt  who  cco- 
sidered  this  deluge  only  as  a  local  inundatu»,  which 
he  places  near  Dodona  and  the  river  Acbeloua,  but  tmr 
the  Acheloua  and  Dodona  of  Tfaessaly.  ApoUodonu 
(Bibl.  i.  §  7.)  restores  to  tbe  deluge  of  Deucalion  all  its 
grandeur  and  mjrthological  character.  According  to  him, 
it  took  place  at  the  period  when  the  age  of  brass  was  pass- 
ing into  the  age  of  iron.     Deucalion  is  the  sod  of  Titin 
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them  with  a  particular  deluge  of  its  own,  because 
some  remembrance  of  the  general  deluge  common 


Prometheus^  the  fabricator  of  man  ;  he  forms  anew  the  hu- 
man race  of  stones  ;  and  yet  Atlas,  his  uncle>  Phoroneus, 
who  lived  before  him,  and  several  other  personages  ante- 
rior to  him,  preserve  a  lengthened  posteri^. 

In  proportion  as  we  advance  toward  authors  who  ap- 
proach nearer  our  own  times,  we  find  drcumstanoes  of  de- 
tail added,  which  more  resemble  those  related  by  Moses. 
Thus  ApoUodorus  gives  Deucalion  a  great  chest  as  a  means  of 
safety  ;  Plutarch  speaks  of  the  pigeons  by  which  ^e  sought 
to  find  out  whether  the  waters  had  retired  ;  and  Lucian,  of 
the  animals  of  every  kind  which  he  had  taken  with  him,  &c. 
With  regard  to  the  blending  of  traditions  and  h3rpothe- 
ses,  by  which  it  has  recently  been  tried  to  infer  the  con- 
clusion, that  the  rupture  of  the  Thracian  Bosphorus  was 
the  cause  of  Deucalion's  deluge,  and  even  of  the  opening  of 
the  pillars  of  Hercules,   by  making   the  waters  of  the 
Euxine  Sea  discharge  themselves  into  the  Archipelago, 
supposing  them  to  have  been  much  higher  and  more  ex- 
tended than  they  have  been  since  that  event,  it  is  not  neces- 
sary for  OS  to  treat  of  it  in  detail,  since  it  has  been  deter- 
mined by  the  observations  of  M.  Olivier,  that  if  the  Black 
Sea  had  been  as  high  as  it  is  imagined  to  have  been,  it 
would  have  found  several  passages  for  its  waters,  by  hills 
and  plains  less  elevated  than  the  present  banks  of  the  Bos- 
phorus ;  and  by  those  of  the  Count  Andreossy,  that  had  it 
one  day  fallen  suddenly  in  the  manner  of  a  cascade  by  this 
new  passage,  the  small  quantity  of  water  that  could  have 
flowed  at  once  through  so  narrow  an  aperture,  would  not 
only  be  diffused  over  the  immense  extent  of  the  Mediterra- 
nean, without  occasioning  a  tide  of  a  few  fathoms,  but  that 

2  k2 
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to  all  the  nations,  was  {ireserved  among  eadi  af 

the  tribes  ;  and,  when  it  was  afterward»  attempted 
to  reduce  these  various  traditions  to  a  common 
chronology,  différent  events  were  imagined  to 
have  been  recorded,  from  the  circumstance  that 
dates,  in  reality  uncertain,  or  perhaps  altogether 
false,  although  considered  as  authentic  in  the 
countries  where  they  originated,  were  not  founâ 
to  agree  with  each  other.  Thus,  in  the  same 
manner  that  the  Hellenes  had  a  deluge  of  Deu- 
calion, because  they  regarded  him  as  the  founder 
of  their  nation,  the  Autochtones  of  Attica  bad 
one  of  Ogyges,  because  it  was  with  him  that  their 
history  commenced.  The  Pclasgi  of  Arcadia 
had  that  which,  according  to  later  authors,  com- 
pelled Dardanus  to  retire  towards  the  Helles- 
pont.* The  island  of  Samothracia,  one  of  those 
in  which  a  succession  of  priests  had  been  more 
anciently  established,  tc^ther  with  a  regular 
worship  and  connected  traditions,  had  also  a  de- 


tbe  mere  natural  inclination  neceasary  fcM-  the  flowing  of 
the  waters,  would  have  reduced  to  nothing  thor  exceat  of 
height  above  the  shores  of  Attica. 

See  farther  on  this  subject  the  note  that  1  have  published 
at  the  head  of  the  third  volume  of  Ovid,  of  H.  L-enuiie'i 
collection. 

'  Dionysius  of  Halicamusus,  Antiq.  Rom.  lib.  I.  csp- 
Ixi. 
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luge,  which  passed  for  the  most  andent  of  all  \ 
and  which  was  attributed  to  the  bursting  of  the 
Bosphorus  and  the  Hellespont.  Some  idea  of  a 
similar  event  was  preserved  in  Asia  Minor  f,  and 
in  Syriat)  and  to  this  the  Greeks  would  after- 
wards naturally  attach  the  name  of  Deucalion  H* 
But  none  of  these  traditions  assign  a  very  re- 
remote  antiquity  to  this  cataclysm  ;  and  there  is 
none  of  them  that  does  not  admit  of  explanation, 
in  so  fiur  as  its  date  and  other  drcumstances  are 
concerned,  from  the  variations  to  which  narra- 
tives, that  are  not  fixed  by  writing,  must  be  con- 
tinually liable. 

The  very  remote  Antiqmty  aitfibuied  to  certain  Na- 
tions is  not  supported  by  History, 

Those  who  would  attribute  to  the  continents 
and  the  establishment  of  nations,  a  very  remote 
antiquity,  are  therefore  obliged  to  have  recourse 
to  the  Indians,  Chaldeans,  and  Egyptians,  three 


•  Diodonis  Siculus^  lib.  v.  cap.  xlvii. 

t  Stephen  of  Byzantium,  under  the  word  Iconium  ;-— 
Zenodotus,  Prav.  œnt.  vi.  No.  10.  ;— and  Suidas,  toce  Nan- 
nacus. 

X  Lncian,  De  Drà  Syrâ. 

Il  Amobius^  Contra  Gênt  lib.  v.  p.  m.  158,  even  speaks 
of  a  rock  in  Phrygia,  from  which  it  was  pretended  that 
Deucalion  and  Pyrrha  had  taken  their  stones. 
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uations,  in  fiwt,  which  appear  to  have  been  the 
most  iincifntly  civilized  of  the  Caucasian  Race, 
and  having  a  remarkable  similarity,  not  only  in 
their  temperament,  and  in  the  climate  and  na- 
ture of  the  countries  which  they  occupied,  but 
also  in  their  political  and  rcligioug  eonstitution, 
but  whose  testimony  this  almost  identical  consti- 
tution ought  to  render  equally  suspected*. 

These  three  nations  agreed  in  having  each  a 
hereditary  caste,  to  which  the  care  of  religion, 
laws,  and  science,  was  exclusively  consigned.  In 
all  of  them,  this  caste  had  its  allegorical  language 
and  secret  doctrines  ;  and  in  all  it  reserved  to  it^ 
self  the  privil^e  of  reading  and  explaining  the 
sacred  books,  the  whole  doctrines  of  which  had 
been  revealed  by  the  goàa  themselves. 

We  can  easily  conceive  what  history  would  ne- 
cessarily come  to  in  such  hands  ;  but,  without 
having  recourse  to  any  great  eiforts  of  reason,  we 
may  learn  it  from  the  fact  itself,  by  examining 
what  it  bas  eome  to  in  the  only  one  of  these 


*  Thii  mutual  resemblance  in  ttieir  institutions  is  carried 
to  Hudi  an  extent  ss  to  make  it  very  natural  to  suppose  tlut 
these  nations  had  a  common  origin.  It  should  not  be  for- 
gotten, that  many  ancient  authors  thought  that  the  Bgyp- 
tian  institutions  came  from  Ethiopia  ;  and  that  SynccUoi, 
p.  151.  says  positively  that  the  Ethiopians  came  fran  the 
banks  of  the  Indus  in  the  time  of  King  Amenopbtis. 
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three  nations  which  still  exists,  namely,  the  In- 
dians. 

The  truth  is,  that  history  does  not  exist  at  all 
among  them.  In  the  midst  of  that  infinity  of  books 
on  mystical  theol<^  and  abstract  metaphysics 
which  the  Brahmins  possess,  and  many  of  which 
have  been  made  known  to  us  by  the  ingenious  per- 
severance of  the  English,  we  find  no  connected 
account  of  the  origin  of  their  nation,  or  of  the 
vicissitudes  of  their  society.  They  even  pretend 
that  thdr  religion  prohibits  them  from  recording 
the  events  of  the  present  time,  their  age  of  mis- 
fortune*. , 

According  to  the  Vedas,  the  first  revealed 
works,  on  which  are  founded  the  whole  religious 
opinions  of  the  Hindoos,  the  literature  of  this 
people,  like  that  of  the  Greeks,  had  its  origin  at 
two  great  epochs  ;  the  Ramaian  and  the  Maha- 
barat, — a  thousand  times  more  monstrous  in  their 
wonders  than  the  Iliad  and  Odyssey,  but  in 
which  we  also  perceive  some  traces  of  a  meta- 
physical doctrine  of  that  description  generally 
termed  sublime.  The  other  poems,  which,  toge- 
ther with  the  two  mentioned,  compose  the  great 
body  of  the  Pouranas,  are  nothing  else  than  me- 
trical legends  or  romances,  written  at  difibrent 

•  See  Polier.  Mythology  of  the  Hindoos,  vol.  i.  p.  89,  91* 
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])eriodi>,  iind  by  different  authors,  and  uot  les 
extravagant  in  their  fictions  than  the  great  poems. 
It  has  been  imagined  that,  in  some  of  these  writ- 
ings, events  and  names  of  men  bearing  some  re- 
semblance to  those  spoken  of  by  the  Greeks  and 
Latins,  might  be  discovered  ;  and  it  is  chiefly 
from  these  resemblances  of  names  that  Mr  VVil- 
fort  has  attempted  to  extract  from  the  Pouranaf 
a  kind  of  cuticordancc  with  our  ancient  chrono- 
logy of  the  west  ;  a  concordance  which,  in  every 
line,  betrays  the  hypothetical  nature  of  its  basis, 
and  which,  moreover,  can  only  be  admitted  hj 
absolutely  rejecting  the  dates  given  iu.the  Poura- 
nas  themselves  •. 

The  list  of  kings  which  the  Indian  pundits  or 
doctors  pretend  to  have  compiled  according  to 
these  Pouranas,  are  nothing  but  mere  catalogues 
without  any  details,  or  adorned  with  absurd  ones, 
like  those  of  the  Chaldeans  and  Egyptians,  and 
like  those  which  Trithemus  and  Saxo  Gramma- 
ticus  have  made  up  for  the  northern  nations  f. 


•  Sse  die  elaborate  Memoir  of  Mr  Wilfoit,  on  the  chrono- 
logy of  the  kingH  of  Magadha,  and  the  Indian  emperors,  mi 
on  the  epochs  of  Vicramaditya  or  Bikeimadjit,  and  Salin- 
hsnna,  in  the  Calcutta  Memoirs,  vol.  ix.  p.  82.  8vo.  edit 

f  See  Sir  William  Jones  on  the  chronology  of  the  Hio- 
doo8,  Calcutta  Memoirs,  vol.  ii.  p.  III.    See  aUo  Wilfort 


THKOKY  OF  THE  EARTH.       158 

These  lists  are  far  from  corresponding  ;  none  of 
them  supposes  a  history,  or  registers,  or  records  ; 
the  very  basis  on  which  they  rest  may  have  been 
purely  imagined  by  the  poets  from  whose  works 
they  have  been  extracted.  One  of  the  pundits 
who  furnished  Mr  Wilfort  with  them,  acknow- 
ledged that  he  had  arbitrarily  filled  up  the  spaces 
between  the  celebrated  kings  with  imaginary 
names  *,  and  avowed  that  his.  predecessors  had 
done  the  same.  If  this  be  true  of  the  lists  ob- 
tained by  the  English  at  the  present  day,  how 
should  it  not  be  so  of  those  given  by  Abou-Fa- 
zel,  as  extracts  from  the  annals  of  Cachmere  f , 
and  which,  besides^  frdl  of  fables  as  they  are,  do 
not  extend  fiuther  back  than  4300  years,  of 
which  more  thnn  1200  are  occupied  with  names 
of  princes  whose  reigns,  in  as  far  as  regards  their 
duration,  remain  undetermined. 

Even  the  era,  accordingly,  from  which  the  In- 
dians count  their  years  at  the  present  day,  which 
commences  fifty  seven  years  before  Christ,  and 

on  the  same  subject^  Ibid.  vol.  v.  p.  241.  and  the  lists 
which  he  gives  in  his  essay  cited  above,  vol.  ix.  p.  116. 

•  Wilfort,  Calcutta  Mem.  8vo.  vol.  ix.  p.  133. 

t  In  the  Ayeen«Âcbery,  vol.  ii.  p.  138.  of  the  English 
transi.  See  also  Heeren,  Commerce  of  the  Ancients,  vol.  i. 
part  iL  p.  329. 
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wbich  bears  llie  name  of  a  prince  called  ficrama- 
ditjia,  or  BkhcrtiuidjH,  bears  it  only  by  a  sort  of 
coDTentioii  ;  for  we  find,  according  to  tlic  syncliro- 
nisms  attributed  to  ViCTamaditjia,  that  there 
may  hare  been  at  least  three,  and  perhaps  so 
many  as  eight  or  nine,  princes  of  this  name,  who 
have  all  similar  legends,  and  ivho  have  all  waged 
war  witli  a  prince  named  Salixvahanna  ;  and, 
fiirther,  we  cannot  well  make  out  whether  tlii» 
period,  the  fifty-seventh  year  before  the  Christian 
era,  is  that  of  the  birth,  reign,  or  death  of  the 
hero  whose  name  it  bears.* 

Lastly,  the  most  authentic  books  of  the  In- 
dians, contradict,  by  intrinsic  and  very  obvious 
characters,  the  antiquity  attributed  to  them  I7 
the  pundits.  Their  vedas,  or  sacred  books,  alle- 
ged by  them  to  have  been  revealed  by  Branu 
himself  from  the  beginning  of  the  world,  and  ar- 
ranged by  Viasa  (a  name  which  signifies  no- 
thing else  than  collector),  at  the  commencement 
of  the  present  age,  if  we  judge  of  them  by  the 
calendar  which  is  found  annexed,  and  to  which 
they  refer,  as  well  as  by  the  position  of  the  co- 
lurcs  indicated  by  this  calendar,  may  extend  to 


*  See  Bentley,  on  the  Astronomical  S^ctems  of  the 
Hindoos,  and  their  Connection  with  History  ;  Calcutta  ilfe- 
moira,  vol.  viii-  p.  243.  of  the  8vo  edition. 
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3800  years,  or  about  the  epoch  of  Moses.  *  Nay, 
perhaps  those  who  give  credit  to  the  assertion  of 
M^astheoest,  that  in  his  time  the  Indians  were 
not  acquainted  with  the  art  of  writing,  who  re- 
flect that  none  of  the  ancients  has  made  mention 
of  their  superb  temples,  those  immense  pagodas, 
the  remarkable  monuments  of  the  religion  of  the 
Biamins,  and  who  are  aware  that  the  epochs  of 
their  astronomical  tables  have  been  calculated 
backwards,  and  ill^calculated,  and  that  their  trea- 
tises of  astronomy  are  modem  and  antedated, 
will  be  indined  still  farther  to  reduce  the  pre- 
tended antiquity  of  the  Vedas. 

Yet  even  in  the  midst  of  all  the  Brahminical 
fictions,  circumstances  occur,  whose  agreement 
with  the  result  of  the  historical  monuments  of 
more  western  countries  cannot  but  astonish  us. 
Thus,  their  mythology  consecrates  the  successive 
devastations  which  the  surface  of  the  globe  has 
already  undergone,  or  is  yet  destined  to  imdergo  ; 
and  it  is  only  to  a  period  somewhat  less  than 
5000  years,  that  they  refer  the  last  catastrophe.^ 


•  See  Mr  Colebrooke's  Memoir  on  the  Vedas,  Calcutta 
Memoirs,  vol.  viii.  p.  493.  8vo  edition. 

t  Megasthenes  apud  Strabonem,  lib.  xv.  p.  709.     Almel. 

X  The  epoch  which  gave  birth  to  the  present  age,  Cali- 
^g  (the  earthen  age,)  4927  years  before  the  present 
day,  or  3900  years  before  Christ.     See  Legentil,  Voyage 
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Olie  of  these  revulutioiu;.  which  is  in  reaÙty 
placed  much  farther  from  us,  is  describctl  in  tenn 
nearly  corresponding  with  those  of  Moses  *.  Mr 
Wilfort  even  aasurew  us,  tliat,  in  unother  event  of 
the  same  mytholt^,  a  conspicuous  place  is  hdd 
by  a  personage  who  resembles  Deucalion,  in  liit 
origin,  name,  and  adçenturcs,  and  even  in  the 
name  and  adventures  of  bis  father -f-.      It  is  a  cir- 


&UX  Indes,  t.  i.  p.  253.  ; — Bentley,  Culcutta  ftfemoin,  vol 
riii.  of  the  8vo  edition,  p.  312.  Tbis  period  is  only  fiftf- 
nin«  years  farther  buck  than  the  deluge  of  Noahj  aoete&if 
to  the  Samaritan  text. 

*  The  pereon  niuned  Satyavrata  plays  the  nune  put  ■■ 
Noah,  by  saving  liimself  with  fourteen  saintM.  See  Sir  W. 
Jones,  Culcutta  IMeaioirs,  vol.  i.  p.  230.  8vo  edition  ; — dtu 
in  the  Bogvudaiii,  or  Baguvata,  translated  by  Foucbf'  d'Ob- 
Honviiiv,  p.  212. 

+  Cala-Javanu,  or,  in  common  language,  Cal-Yun,  ta 
whom  his  partisans  might  have  given  the  ejHtbet,  tUva,  dco, 
(dieu,  god),  having  attacked  Chrishna  (the  Indian  ApoUo), 
at  the  head  of  the  northern  nations  (the  Scythians,  of  whan 
was  Deucalion,  according  to  Lucion),  was  repulsed  by  fire 
and  water.  His  father  Qarga  had  for  one  of  his  surname» 
Pramaihesa  (Prometheus)  ;  and,  according  to  another  le- 
gend, he  was  devoured  by  the  eagle  Oamda.  These  paiti- 
culars  have  been  extracted  by  Mr  Wilfort  (in  bis  MenxHr 
upon  Mount  Caucasus,  Calcutta  Memoirs,  vol.  vi.  p.  507, 
8vo  edition),  from  the  sanscrit  drama,  entitled  Hari-Voats. 
Mr  Charles  Ritter,  in  his  Vestibule  of  the  History  of  Eu- 
rope before  Herodotus,  concludes  that  the  whole  fable  of 
Deucalion  tvas  of  foreign  origin,  and  had  been  brought  into 
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cumstance  equally  worthy  of  remark,  that,  in  the 
lists  of  their  kings,  imperfect  and  unauthentic  as 
they  are,  they  date  the  commencement  of  their 
first  human  sovereigns  (those  of  the  race  of  the 
sun  and  moon),  at  an  epoch  which  is  nearly  the 
same  as  that  from  which  Ctesias,  in  his  singu- 
larly constructed  list,  commences  the  reign  of  his 
Assyrian  kings  *. 

This  deploraWe  state  of  historical  knowledge 
was  necessarily  the  result  of  the  system  of  a 
people,  among  whom  the  exclusive  privilege  of 
writing,  of  preserving,  and  of  explaining  the 
books,  was  given  to  the  hereditary  priests  of  a 
religion  monstrous  in  its  ritual,  and  cruel  in  its 
maxims.  Some  legend  made  up  for  the  purpose 
of  establishing  a  place  of  pilgrimage,  inventions 
adapted  to  impress  more  deeply  a  respect  for  their 


Greece  along  with  the  other  legends  of  that  part  of  the  Gre- 
cian worship  which  had  come  from  the  north,  and  which 
had  preceded  the  Egyptian  and  Phenician  colonies.  But  if 
it  be  true  that  the  constellations  of  the  Indian  sphere  have 
also  names  of  persons  celebrated  in  Greece,  that  Andromeda 
and  Cepheus  are  represented  under  the  names  of  Antarma- 
dia  and  Capita,  &c.  we  should  perhaps  be  induced  to  draw, 
with  Mr  Wilfbrt,  a  conclusion  quite  the  reverse.  Unfortu- 
nately the  authenticity  of  the  documents  referred  to  by  this 
writer  has  been  doubted  among  the  learned. 

*  About  4000  years  before  the  present  time.  See  Bent- 
ley,  Calcutta  Memoirs,  vol.  viii.  p.  226.  of  the  8vo  edition. 
Note. 
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caste,  must  have  interested  these  priests  i 
than  any  historical  truths.  Of  the  sciences,  tirejr  ^ 
might  have  cultivated  astrouomy,  which  would 
give  them  credit  as  astrologers  ;  mechanics,  whidi 
woidd  assist  them  in  raising  their  monument*, 
those  signs  of  their  power,  and  objects  of  tlic 
superstitious  veneration  of  the  people  ;  geometry, 
the  basis  of  astronomy,  as  well  as  of  mechanM», 
and  an  important  auxiliary  to  agriculture  in  those 
vast  plains  of  alluvial  formation,  which  eould 
only  be  rendered  healthy  and  fertile  by  the  aid 
of  numerous  canals.  They  might  have  encou- 
raged the  mechanical  or  chemical  arts,  whidi 
supported  their  commerce,  and  contributed  to 
their  luxury,  and  the  magnificence  of  their  tem- 
ples. But  history,  which  informs  men  of  the\r 
mutual  relations,  would  he  regarded  by  them  with 
dread. 

What  we  see  in  India,  we  might  therefore  ex- 
pect to  iind  in  general,  wherever  sacerdotal  races, 
constituted  like  those  of  the  Brahmins,  and  esta- 
blished in  similar  countries,  assumed  the  same 
empire  over  the  mass  of  the  people.  The  same 
causes  produce  the  same  effects  ;  and,  in  fact,  we 
have  only  to  glance  over  the  fragments  of  Egyp- 
tian and  Chaldean  traditions  which  have  been 
preserved,  to  be  convinced  that  there  is  no  more 
historical  authenticity  in  them  than  in  those  of 
the  Indians. 
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In  order  to  judge  of  the  nature  of  the  chro- 
nicles which  the  Egyptian  priests  pretended  to 
possess,  it  is  only  necessary  to  review  the  extracts 
whidi  have  been  given  by  themselves  at  different 
periods,  and  to  different  individuals. 

Those  of  Sais^  for  example,  informed  Soloo, 
about  550  years  before  Christ,  that,  as  Egypt 
was  not  subject  to  deluges,  they  had  preserved 
not  only  their  own  annals,  but  those  of  other  na- 
tions also;  that  the  cities  of  Athens  and  Sais  had 
been  built  by  Minerva,  the  former  9000  years 
before,  the  latter  only  8000  ;  and  to  these  dates 
they  added  the  well  known  fables  respecting  the 
Atlantes,  and  the  resistance  which  the  ancient 
Athenians  opposed  to  their  conquests,  together 
with  the  whole  romantic  description  of  the  At- 
lantis*, a  description  in  which  we  find  events 
and  genealogies  similar  to  those  of  all  mythologi- 
cal romances. 

A  century  later,  about  450  years  before  Christ, 
the  priests  of  Memphis  gave  entirely  different 
accounts  to  Herodotus  f .  Mènes,  the  first  king 
of  Egypt,  according  to  them,  had  built  Memphis, 
and  inclosed  the  Nile  within  dikes,  as  if  it  were 
possible  that  the  first  king  of  a  country  could 


*  See  Plato's  Timœus  and  Critias. 
t  Euterpe,  chap.  xcix.  et  seq. 
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perfonn  operatiou8  of  this  kimL  Between  tlû 
prince  and  Mœrig,  wha,  according  to  them.  ' 
reigned  900  years  before  the  jieriod  at  which  thii 
account  was  pven  (1350  years  before  Christ), 
they  had  a  succession  of  three  hundred  and  thirtj 
other  kings. 

After  these  kings  came  Sesostris,  who  extend- 
ed his  conquests  as  far  as  Colchis  *  ;  and  altt^- 
ther,  there  were,  to  the  time  of  Scthos,  three 
hundred  and  forty-one  kings,  and  three  hundred 
and  forty-one  cliief  priests,  in  three  hundred  and 
forty-one  generations,  during  a  space  of  I1,S40 
years.  And,  in  this  interval,  as  if  to  insure  the 
authenticity  of  their  chronology,  these  priests  as- 
serted tliat  tlic  sun  had  risen  twice  where  he  sets, 
without  any  change  having  taken  place  in  tlie 
climate  or  productions  of  the  country,  and  with- 
out any  of  the  gods  having  at  that  time,  or  be- 
fore, made  their  appearance  and  reigned  in 
Egypt. 


'  Herodotufl  thought  he  had  discovered  relstiims  oS 
tigurti  and  colour  between  the  Colchians  and  Egyptians; 
but  it  is  infinitely  more  probable  that  those  dark-coloured 
Colchians  uf  which  he  speaks,  were  an  Indian  colony,  at- 
trncted  by  the  commerce  anciently  established  between  In- 
dia and  Europe,  by  the  Oxus,  the  Caspian  Sea,  and  the 
Phasis.  See  Ritter,  Vestibule  of  Ancient  History  before 
Herodotus,  ch»p.  i. 
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To  this  ùJbie,  which»  despite  of  aU  the  pre- 
tended ezplanaiioiis  ihat  have  been  giFen  of  ii^ 
«Films  so  gross  an  ignorance  of  astronomy,  they 
added,  regarding  Sesostris,  Phero,  Helenius,  and 
Rhampsinitns,  the  kings  who  built  tlie  pymmids, 
and  an  Ethiopian  oonqnenxr  named  Skibacos,  ft 
set  of  tales  equally  absurd. 

The  priests  of  Thebes  did  better  :  they  shewed 
Herodotus,  and  they  had  before  shews  to  Heca- 
tftus,  duee  hundred  and  forty-fiFe  ccdossal  figures 
of  wood,  which  represented  three  hundred  and 
forty-fiFe  high  priests,  who  had  succeeded  to  each 
other  fiom  father  to  son,  all  men,  all  bom  the 
one  of  the  other,  but  who  had  been  preceded  by 
gods*.  Other  Egyptians  told  him  that  they  had 
exact  rq^sters,  not  only  of  Ae  reign  of  men,  but 
also  ùf  that  of  gods.  They  redconed  17,000  years 
firom  Hercules  to  Amases,  and  15,000  from  Bac- 
chus. Pan  had  cFen  been  prior  to  Hercules  f. 
These  people  cFidently  took  for  history  some  al- 
legoneê  relating  to  pantheistic  metaphysics,  which 
formed,  unknown  to  them,  the  basis  of  their  my- 
tholc^. 


*  Euterpe^  chap,  cxliii. 
t  Ibid,  cxliv. 
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It  is  only  from  the  time  of  Sethos  that  Hao- 
dolus  commences  the  part  of  his  history  which  is 
«omewhat  rational  ;  and  it  is  worthy  of  remark, 
that  this  part  hegins  with  an  event  which  agrees 
with  the  Hebrew  annals,  the  destruction  of  the 
army  of  the  King  of  Assyria,  Sennacherib  '  ;  and 
this  agreement  continues  under  Nechof,  and  un- 
der Hophra  or  Apries. 

Two  centuries  after  Herodotus  (about  Sftl 
years  before  Christ)  Ptolemy  I'liilatlelphus,  a 
prince  of  a  foreigu  race,  wished  to  become  ac- 
quainted with  the  history  of  the  coimtry  which 
events  had  called  him  togoiem.  A  priest,  called 
Manetho,  was  employed  to  write  it  for  him.  It 
was  not  from  registers  or  archives  that  he  pre- 
tended to  compile  this  work,  but  from  the  sa- 
cred books  of  Agathodsemon,  the  son  of  the  se- 
cond Hermes,  and  the  father  of  Tat,  who  had 
copied  it  upon  pillars  erected  before  the  flood  by 
Tot  or  the  first  Hermes,  in  the  Seriadic  land  *. 
And  this  second  Hermes,  this  Agathodsemon. 
this  Tat,  are  personages  of  whom  nothing  had 
ever  been  said  before,  any  more  than  of  the  Seri- 

•  Euterpf,  cxli. 

f  Ibid,  clix.,  anil  in  the  fourtli  Book  of  the  Kings,  chtp. 
l9i  or  in  tlie  second  of  tJic  Paral.  chap.  32. 
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adic  land,  or  of  it»  pillars.  The  deliige  itself  was 
an  event  entirely  unknown  to  the  Egyptians  of 
preceding  times,  and  concerning  which  Mauetho 
says  nothing  in  what  remains  of  his  dynasties. 
The  product  resembles  its  source  ;  not  only  is  the 
whole  full  of  absurdities,  but  they  are  absurdities 
peculiar  to  the  work,  and  utterly  irreconcilable 
with  those  which  the  priests  of  older  times  had  re- 
lated to  Solon  and  Herodotus. 

It  is  Vulcan  who  commences  the  series  of  di- 
vine kings.  He  reigns  9000  years  ;  the  gods  and 
demi-gods  reign  1985  years.  The  names,  and 
successions,  and  dates  of  Manetho  are  utterly  un- 
like any  thing  that  was  published  before  or  after 
him  ;  and  from  the  discrepancy  of  the  extracts  gi- 
ven by  Josephus,  Julius  Africanus,  and  Eusebius, 
we  may  infer  that  his  narratives  were  as  obscure 
and  confused  in  themselves,  as  they  were  discor- 
dant with  those  of  other  authors.  Even  the  du- 
ration of  the  respective  reigns  of  his  human  kings 
is  not  settled.  According  to  Julius  Africanus, 
it  extended  to  5101  ;  according  to  Eusebius, 
to  4723  ;  and  according  to  Syncellus,  to  3555 
years.  It  might  be  thought  that  the  differences 
in  the  names  and  cyphers  arose  from  the  inaccu- 
racy of  copyists  ;  but  Josephus  quotes  a  passage  at 
length,  the  details  of  which  are  manifestly  in  con- 
tradiction with  the  extracts  of  his  successors. 

l2 
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A  chronicle,  named  the  oTwient  ;  and  which 
some  consider  anterior,  others  posterior,  to  Ma- 
netlio,  gives  still  different  calculations.  The  to- 
tal duration  of  its  kings  is  36,53a  years,  of  which 
the  sun  reigned  30,000,  the  other  gods  3984,  and 
the  demi-gods  317  ;  there  remaining  ibr  those  of 
the  human  race  only  2339  years.  There  are  thus 
also  hut  113  generations,  in  place  of  the  840  of 
Herodotus. 

A  learned  man  of  an  order  different  from  that 
of  Manetho,  the  astronomer  Eratosthenes,  dis- 
covered and  puhlished,  in  the  reign  of  Ptolemy 
Euergetes,  ahout  240  years  before  Christ,  a  par- 
ticular list  of  thirty-eight  kings  of  Thehes, 
commencing  with  Menés,  and  continuing  for  a 
space  of  1024  years  ;  of  which  we  have  an  extract 
that  Syncellus  has  copied  from  Apoltodorus  f. 
Scarcely  any  of  the  names  found  in  this  list  cor- 
respond with  those  of  the  others. 

Diodonis  went  to  Egypt  in  the  reign  of  Pto- 
lemy Auletes,  about  sixty  years  before  Christ, 
consequently  two  centuries  after  Manetho,  and 
four  after  Herodotus.  He  also  collected  from  the 
narratives  of  the  priests  a  history  of  the  coun- 
try, and  bis  account  is  again  qoite  different  from 
those  of  his  predecessors  t-    It  is^no  longer  Menés 

•  Synccll.  p.  51.  +  Ibid.  p.  91.  rf  teq. 

i  Diod.  Sic-  lib.  i.  sect.  ■.;. 
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who  built  Memphis,  but  Uchoneus  ;  and  long  be- 
fore his  time  Busiris  the  second  had  built  Thebes. 
The  e^th  anoestor  of  Uchoneus»  Osymandyas, 
possessed  himself  of  Bactria»  and  crushed  rebel- 
lions in  it.  Long  after  him,  Sesoosis  made  still 
more  extensive  conquests,  having  proceeded  as  tax 
as  the  Ganges,  and  retiq^ned  by  Scythia  and  the 
Tanais.  Unf<Hrtunately  these  names  of  kings  are 
unknown  to  all  the  preceding  historians,  and  none 
of  the  nations  which  they  conquered  have  preserv- 
ed the  slightest  traces  of  them.  As  to  the  gods 
and  heroes^  their  reign,  according  to  Diodorus,  ex* 
tended  through  a  space  of  18,000  years,  while 
that  of  the  human  sovereigns  was  15,000.  Four 
hundred  sod  seventy  of  the  kings  were  Egyptians, 
and  four  Ethiopians,  vrithout  reckoning  the  Per- 
sians and  Macedonians.  The  fables,  besides,  with 
which  the  whole  is  intermingled,  do  not  yield  in 
childishness  to  those  of  Herodotus. 

In  the  eighteenth  year  of  the  christian  era, 
Germanicus,  the  nephew  of  Tiberius,  led  by  the 
desire  of  becoming  acquainted  with  the  antiqui- 
ties of  this  celebrated  land,  went  over  to  Egypt, 
at  the  risk  of  incurring  the  displeasure  of  a  prince 
so  suspicious  as  his  uncle,  and  proceeded  up  the 
Nile  as  far  as  Thebes.  It  was  no  more  Sesostris 
or  Osymandyas,  of  whom  the  priests  spoke  to  him 
as  a  conqueror,  but  Rhamses,  who,  at  the  head  of 
700,000  men,  had  invaded  Libya,  Ethiopia,  Me- 
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tlia,  Persia,  Uactria,  Scythia,  Asia-Miuor,  aod 
Syria  *. 

Lastly,  in  the  celebrated  article  of  PHny  upon 
the  obelisks  f,  we  find  names  of  kings  which  arc 
not  to  be  seen  elsewhere  ;  Sothies,  Mnens, 
ZmarreuB,  Eraphius,  Meslires,  a  Semenpserteus, 
contemporary  of  Pythagoraa,  &e.  A  Hamises, 
who  might  be  thought  the  same  as  Rhamses,  is 
there  made  to  live  at  the  time  of  the  siege  of 
Troy. 

1  am  not  sure  whether  it  has  been  attempted 
to  reconcile  thef>e  discordant  lists  by  the  supposi- 
tion that  the  kings  have  borne  several  names. 
For  my  own  part,  when  I  consider  not  only  the 
discrepancy  of  these  various  accounts,  but,  above 
all,  the  mixture  of  authentic  facts,  attested  by 
vast  monuments,  and  of  puerile  extravagancies,  it 
appears  to  me  much  more  natural  to  conclude, 
that  the  Egyptian  priests  possessed  no  real  his- 
tory whatever;    that,    inferior  still  to  those  of 


•  Tucit  Anna],  lib.  ii.  cap.  Oo. 

N.  B. — According  In  the  înterpretation  given  by  Am- 
inianus,  lib.  Kvii.  cap.  4.,of  tliehieroglyphicB  on  the  obelisk 
of  Thebes,  which  is  at  present  in  Rome  in  the  place  of  St 
John  of  Latran,  it  appears  that  a  Rhamestes  was  styled,  af- 
ter  the  eastern  manner,  lord  cC  the  habitable  earth  ;  and 
that  the  history  told  tu  Ceniianicus  was  only  a  commentary 
on  this  inscription. 

t  Pliny,  lib.  xxxvi.  cap.  S,  <),  10,  11. 
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Indifty  they  had  not  even  suitable  and  connected 
fables  ;  that  they  preserved  only  lists  more  or  less 
defective  of  their  kings,  and  some  remembrances 
of  the  more  distinguished  among  them»  of  those 
espedaUy  who  had  taken  care  to  have  their  names 
inscribed  upon  the  temples  and  other  great  edifices 
virhich  adorned  their  country  ;  but  that  these  re- 
membrances were  confused» — that  they  rested 
merely  upon  the  traditional  explanation  which 
was  given  to  the  representations  painted  or  sculp- 
tured upon  the  monuments  ;  explanations  found- 
ed solely  upon  hierc^lyphical  inscriptions»  con- 
ceived, like  that  which  has  been  handed  down  to 
us  "*,  in  very  gmeral  terms»  and  which»  passing 
from  mouth  to  mouth»  were  altered»  as  to  their 
details»  at  the  pleasure  of  those  who  communi- 
cated them  to  strangers  ;  and  that  it  is  conse- 
quently impossible  to  rest  any  proposition  relative 
to  the  antiquity  of  the  presently  existing  conti- 
nents» upon  the  shreds  of  these  traditions»  so  in- 
complete even  in  their  own  times»  and  become 
utterly  unintelligible  under  the  pen  of  those  who 
have  been  the  means  of  transmitting  them  to 
us. 

Should  this  assertion  require  other  proofs,  they 
would  be  found  in  the  list  of  the  sacred  works  of 


*  That  of  Ramcstes  in  Aininian.  loc.  cit. 
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Hermes,  whicli  were  carried  by  tlie  £gyptiia 
priests  in  their  solemn  processions.  Clemeot  oT 
Alexandria  *  names  them  all  to  the  number  of 
forty-two,  and  there  is  not  even  found  among 
them,  as  is  the  case  with  the  Brahmins,  one  epic 
poem,  or  one  book,  which  has  the  pretension  tu 
be  a  narrative,  or  to  fix  in  any  way  a  single  gresi 
action  or  a  single  event. 

The  interesting  researches  of  M.  ChampoUion 
the  younger,  and  his  astonishing  discoveries  re- 
garding the  language  of  the  hieroglyphics  f,  far 
from  overturning  these  conjectures,  on  the  con- 
trary, confirm  them.  This  ingenious  antiquary 
has  read,  in  a  series  of  hieroglyphic  paintings  in 
the  temple  of  Abydos  X,  the  prenomena  of  a  cer- 
tain number  of  kings  placed  in  regular  successioB 
one  afler  another  ;  and  a  part  of  these  prenomens 
(the  last  ten)  recurring  on  various  other  monu- 
ments, accompanied  with  proper  names,  he  has 
concluded  that  they  are  those  of  kings  who  bore 
those  proper  names,  and  this  bas  afibrded  him 


■  Stromat.  lib.  vi.  p,  633. 

+  See  the  "  PrecU  du  Système  Hiéroglyphique  des 
Anciena  Egyptiens,"  by  M.  Champollion  the  younger, 
p.  245  ;  and  hls  Letter  to  the  Duke  de  Blacas,  p.  15  et  aeq. 

%  This  important  bas-relief  ia  engraved  in  the  second 
volume  of  M.  CaiUaud's  Voyage  à  Meroi',  Plate  xxxii. 


THEORY  OF  THE  EARTH.  I69 

nearly  the  same  kings»  and  in  the  same  order,  as 
those  of  whidi  Manetho  composes  his  eighteenth 
dynasty»    that  which    expelled  the   shepherds. 
The  conoxrdanoe,  however,  is  not  complete:  in 
the  painting  of  Abydos,  six:  of  the  names  that 
appear  in  Manetho's  list  are  wanting  ;  there  are 
some»  again»  whidi  bear  no  resemblance  ;  and»  last- 
ly» tbm  unfortunately  occurs  a  blank  before  the 
most  remarkable  of  all»  the  Rhamses,  who  appears 
the  same  as  the  king  represented  on  many  of  the 
finest  monuments»  with  the  attributes  of  a  great 
conqueror.     It  would  be»  according  to  M.  Cham- 
poUion»  in  1^  list  of  Manetho»  the  Sethos»  the 
chief  of  the  nineteenth  dynasty»  who»  in  fact,  is 
indicated  as  pewirful  in  ships  and  in  cavalry»  and 
as  having  cvried  his  arms  into  Cyprus»  Media 
and  Persia.     M.  Champollion  thinks,  with  Mar- 
sham  and  many  others,  that  it  is  this  Rhamses, 
or  this  Sethos,  who  is  the  Sesostris,  or  the  Sesoo- 
sis  of  the  Greeks  ;  and  this  opinion  possesses  some 
probability,  in  this  respect,  that  the  représenta^ 
tions  of  the  victories  of  Rhamses,  probably  carried 
over  the  wandering  tribes  in  the  vicinity  of  Egypt, 
or  at  the  most  into  Syria,  have  given  rise  to  those 
fabulous  ideas  of  vast  conquests  attributed,  by 
some  other  confusion,  to  a  Sesostris.     But,  in 
Manetho,  it  is  in  the  twelfth  dynasty,  and  not  in 
the  eighteenth,  that  a  prince  bearing  the  name  of 
Sesostris  is  inscribed,  who  is  noted  as  having  con- 
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qucred  Asiaand  Thrace  *.  Marsbam  alsonsscrU, 
that  this  twelfth  dynasty  and  the  eighteenth  make 
but  one  f .  Maiictho  could  not  himselt^  therefore, 
have  understood  the  liste  which  he  copied.  Lastlv, 
if  we  admit  in  their  full  degree,  both  the  histo- 
rical truth  of  this  bas-relief  of  Abydos,  and  iti 
accordance,  whether  with  the  part  of  Kfanethos 
lists  that  seems  to  correspond  to  it,  or  with  tbc 
other  hieroglyphic  inscriptions,  this  conséquence 
would  result,  that  tlie  pretended  eighteenth  dy- 
nasty, the  tirst  regarding  which  tlie  ancient  chro- 
nologists  begin  to  manifest  some  agreement,  is 
also  the  first  which  has  left  traces  of  its  existence 
upoD  monuments.  Manetho  may  have  consulted 
this  document  and  others  of  a  like  nature  ;  but  it 
is  not  the  less  obvious,  that  a  mere  list,  a  series  of 
names  or  of  portraits,  as  he  has  throughout,  is  far 
from  being  a  history. 

Ought  not  this,  then,  which  is  proved  and  de- 
monstrated with  respect  to  the  Indians,  and 
which  I  have  rendered  so  probable  with  respect 
to  the  inhabitants  of  the  valley  of  the  Nile,  be 
presumed  also  to  be  the  case  with  those  of  the 
valleys  of  the  Kuphrates  and  Tigris  ?  Establish- 
ed, like  the  Indians  i  and  Egyptians,  upon  a  much 

•  Syncell,  p  59.  t  Canon,  p.  355, 

*  The  whole  ancient  myUiology  of  the  Bralimins  ha» 
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irteqnented  route  of  commerce,  in  vast  plains,  which 
they  had  heen  obliged  to  intersect  with  nume- 
rous canals;  instructed,  like  them,  by  hereditary 
priests,  the  pretended  depositaries  of  secret  books, 
the  privil^ed  possessors  of  the  sciences,  astrolo- 
gers, builders  of  pyramids,  and  other  great  monu- 
ments *  ;  should  they  not  also  resemble  them  in 
other  essential  points  ?  Should  not  their  history 
be  equally  a  mere  collection  of  legendary  tales  ?  I 
venture  almqst  to  assert,  that  not  only  is  this  pro- 
bable, but  that  it  is  actually  demonstn\ted. 

Up  to  this  period  neither  Moses  nor  Homer 
speak  of  any  great  empire  in  Upper  Asia.  Herodo- 
tus f  gives  to  the  «qpremacy  of  the  Assyrians  a  du- 
ration of  only  580  years,  and  does  not  attribute  to 
their  origin  a  greater  antiquity  than  about  eight 
centuries  before  his  own  time.  After  having 
been  at  Babylon,  where  he  consulted  the  priests, 
he  had  not  even  learnt  the  name  of  Ninus  as  king 
of  the  Assyrians,  and  does  not  mention  him 
otherwise  than  as  the  father  of  Agro  t»  the  first 


relation  to  the  plains  or  the  course  of  the  Ganges,  where 
their  first  establishments  were  evidently  formed. 

*  The  descriptions  of  the  ancient  Chaldean  monuments 
have  a  strong  resemblance  to  what  we  see  of  those  of  the 
Indians  and  Egyptians;  but  these  monuments  aie  not 
equally  well  preserved,  because  they  were  only  built  of 
bricks  dried  in  the  sun. 

t  Clio,  cap.  xcv.  +  Clio,  cap.  vii. 
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Lydisn  king  u(  the  family  of  the  Hcraclida 
Notwithstanding,  he  makes  him  the  son  of  B^ 
lua  :  su  much  contusion  had  there  been  in  tbt 
traditions.  Though  he  speaks  of  Semiramis  ts  <m 
of  the  queens  who  led  great  monuments  in  Bab;- 
loo,  be  only  places  her  leren  generations  bdnc 
CyruB. 

Hellauicus,  who  was  cotemporarj-  with  Hw- 
dotus,  far  from  allowing  that  Semiramis  had 
built  any  thing  at  Babylon,  attributes  the  foun- 
dation of  that  city  to  Chaldajus,  the  fourteenth 
successor  of  Ninus  '.  Berosus,  a  Babylonian 
and  a  priest,  who  wrote  scarcely  a  hundred  ud 
twenty  years  after  Herodotus,  gives  an  astounding 
antiquiiy  to  Babylon  ;  but  it  is  to  Nabuchodono- 
sor,  a  prince  comparatively  very  motleni.  that  he 
attributes  the  principal  monuments  f .  R^ard- 
ing  even  Cyrus,  a  prince  so  remarkable,  and  whose 
history  must  have  been  so  well  known  and  so 
popular,  Herodotus,  who  only  lived  a  hundred 
years  afïer  him,  owns  that,  in  his  time,  there  al- 
ready existed  three  different  opinions  ;  and,  in 
fact,  sixty  years  later,  Xenophon  gives  a  bic^s- 
phy  of  this  prince  quite  at  variance  with  that  of 
Herodotus. 


*  tjtephen  of  Byzantium,  at  the  word  Chaldm. 
t  Joscphus,  (Contra  App.)  lib.  j.  cap,  xix. 
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Ctenas,  wba  w«i  nearly  cotemporary  with  Xe- 
iMphoû»  pretends  to  have  extracted  from  the  roy>- 
al  ardiives  of  the  Modes,  a  chronolo^  which 
oanies  htuck  the  origin  ci  the  Assyrian  monarchy 
upwards  of  800  years,  putting  at  the  head  of 
their  kings,  that  same  Ninus,  the  son  of  Belns, 
whmn  Herodotus  had  made  one  of  the  Hera- 
dides  ;  and,  at  the  same  time,  he  attributes  to 
Ninus  and  Semiramis  conquests  towards  the 
west,  of  an  extent  absolutely  incompatible  with 
the  Jewish  and  E^^yptian  history  of  the  times  in 
question  • 

Aceor£ngto  Megasthenes,  it  was  Nabucho- 
donosor  who  made  these  incredible  conquests. 
He  pushed  them  by  way  of  Libya,  as  fiur  as 
Spain  f .  We  find  that,  in  the  time  of  Alexan- 
der, Nabudiodonosor  had  completely  usurped 
the  reputation  which  Semiramis  had  possessed  in 
the  time  of  Artaxerxes.  But  we  must  suppose, 
without  doubt,  that  Semiramis  and  Nabuchodo- 
nosor  had  conquered  Ethiopia  and  Libya,  much 
in  the  same  way  as  the  Egyptians  made  India 
and  Bactria  to  be  subdued  by  Sesostris  or  Osy- 
mandias. 


*   Diod.  Sic.  lib.  ii. 

I  Joaephus  (contra  App.)  lib.  i.  cap.  ()*;  and  Sirsbo,  lib. 
XV-  p.  687. 
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It  wouliï  lead  to  no  result  were  we  now  toexo' 
Iiiinc  the  dii!ercnt  accouuts  respectiug  SarcliiiB- 
palus,  in  wliifli  a  celebrated  writer  imagined  he 
liiul  fomid  proofs  of  the  existence  of  three  princts  | 
of  that  name,  who  were  all  victims  of  similar  mis- 
fortunes ■  ;  much  iii  the  same  way  as  auotbcr 
KTiter  found  in  the  Indiau  Vicrauiaditjia,  at  least 
three  princes,  who  were  equally  tlie  heroes  of  gî- 
inilar  adventures. 

It  is  apparently  from  the  want  of  agreement 
in  all  these  accounts,  tliat  Straho  thought  him- 
self justified  in  saying,  that  the  authority  of  He- 
rodotus and  Ctesias  was  not  equal  to  that  of  Ho- 
mer or  Hesioil  f.  Nor  has  Ctesias  been  more 
happyin  trauscribers  thanManetho;anditi8Tery 
difficult,  at  the  present  day,  t^  harmonize  the 
extracts  made  "from  his  writings  by  Diodoms, 
Kusebius,  and  the  Syncelle. 

Since  there  existed  such  a  state  of  uncertainly 
in  the  fifth  century  before  the  Christian  era,  Iiok 
should  it  he  imagined  that  Berosus  had  been  able 
to  clear  it  up  in  the  third  centuiy  before  that  eta  ; 
or  how  should  we  repose  more  confidence  in  the 
430,000  years  which  he  puts  before  the  deluge,  or 


•  See  in  the  Memoirs  of  the  Academy  of  Belles  Let- 
tre*, vol.  V.  the  memoir  of  Freret  on  the  History  of  the 
Assyrians. 

+  Strabo.  lib,  xi.  j>.  .107. 
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the  SSfiùO  years  which  he  places  between  the  de- 
luge and  Semiramis,  than  in  the  registers  of 
150,000  years,  which  he  boasts  of  having  consult-* 
ed* 

Structures  raised  in  remote  provinces,  and  bear- 
ing the  name  of  Semiramis,  have  been  spoken  of  ; 
and  columns  erected  by  Sesostrisf  have  been  pre- 
tended to  have  been  seen  in  Asia  Minor,  in 
Thrace.  But,  in  the  same  way,  in  Persia,  at  the 
present  day,  the  ancient  monuments,  perhaps  even 
some  of  the  above,  bear  the  name  of  Roustan  ; 
and  in  £gypt  or  Arabia,  they  bear  the  names  of 
Joseph  or  Solomon.  This  is  an  ancient  custom 
among  the  eaateni  nations,  and  probably  among 
all  ignorant  people.  The  peasants  of  our  own 
country  give  the  name  of  Caesar's  Camp  to  all  the 
remains  of  Roman  entrenchments. 

In  a  word,  the  more  I  consider  the  subject,  the 
more  I  am  persuaded  that  there  existed  no  an- 
cient history  at  Babylon  or  Ecbatan,  more  than 
in  Egypt  and  India.     And,  in  place  of  reducing 

"*  Syncellus,  p.  38  and  39. 

t  N.  B. — It  is  very  remarkable  that  Herodotus  does  not 
mention  having  seen  monuments  of  Sesostris^  except  in  Pales- 
tine^  and  does  not  speak  of  those  of  Ionia,  but  upon  the  au- 
thority of  others,  adding,  at  the  same  time,  that  Sesostris  is 
not  named  in  the  inscriptions,  and  that  those  who  had  seen 
these  monuments  attributed  them  to  Memnon.  See  Eu- 
terpe, chap.  cvi.  3 
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mythology  to  history,  witli  ilvhemero  and  Ban* 
nier,  1  am  of  opinion  tliat  n  grciit  part  of  faistoiy 
should  be  referred  to  mythol(^y. 

It  is  only  at  the  epoch  of  what  is  commonly 
called  the  Second  Kingdom  of  Assyria,  that  the 
history  of  the  Assyrians  aiid  Chaldeans  begios  to 
become  more  intelligible  ;  and  thiti  epoch  is  al» 
that  at  which  the  history  of  the  ï^y-ptians  under- 
goes a  similar  change,  when  the  kings  of  Kine- 
veh,  of  Babylon,  and  of  Egypt,  commence  tbôr 
conflicts  on  tlic  theatre  of  Syria  and  Palestine. 

It  appears,  nevertheless,  that  the  authora  of 
these  countries,  or  those  who  had  consulted  the 
traditions  regarding  tlicni,  Bcrosus,  and  Hierony- 
mus,  and  Nicholas  de  Damas,  agreed  in  speaking 
of  a  deluge.  Berosus  has  even  described  it  fntb 
circumstances  so  similar  to  those  detailed  in  the 
hook  of  Genesis,  that  it  is  ^most  impoaaiUe  wbat 
he  says  of  it  should  not  have  been  derived  from 
the  same  sources,  even  although  he  lemoves  its 
epoch  a  great  number  of  ages  hack, — lusoinudb, 
at  least,  as  wc  may  judge  of  it,  by  the  confused 
extracts  which  Josephus,  Ëusebius,  and  Syuoel- 
lus,  have  preserved  of  his  writing!.  But  we 
must  remark,  and  with  this  observatioH  we  shall 
conclude  what  we  have  to  say  with  regard  to  the 
Babylonians,  that  these  niinierous  ages,  and  this 
long  series  of  kings,  placed  between  the  deluge 
and  Semtramis,  are  a  new  thing,  entirely  peculiar 
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to  BerosoB,  and  of  which  Ctesias,  and  those  who 
have  followed  him,  had  no  idea,  and  which  has 
not  even  been  adopted  by  any  of  the  profane  au^ 
tbors  posterior  to  Berosus.  Justin  and  Velleius 
consider  Ninns  as  the  first  of  the  conquerors,  and 
those  who,  contrary  to  all  probability,  place  him 
highest,  only  refer  him  to  a  period  of  forty  centu- 
ries befixre  the  present  time  *. 

The  Armenian  authors  of  the  middle  age 
nearly  agree  with  one  of  the  texts  of  G^esis, 
when  they  refer  the  deluge  to  a  period  of  4916 
years  from  their  own  time;  and  it  might  be 
thou^t  that  having  collected  the  old  traditions, 
and  perhaps  extracted  the  old  chronicles  of  their 
country,  thejr  form  an  additional  authority  in  fa* 
vonr  of  the  Mwness  of  the  nations.  But  when 
we  reflect  tliat  their  historical  literature  com* 
menées  only  in  the  fifth  century,  and  that  they 
were  acquainted  with  Eusebius,  we  perceive  that 
they  must  have  accommodated  themselves  to  his 
authority,  and  to  that  of  the  Bible.  Moses 
of  Chorene  expressly  professes  to  have  followed 
the  Greeks,  and  we  see  that  his  ancient  history 
ia  miofulded  after  Ctesias  f . 

However,  it  is  certain,  that  the  tradition  of  the 
deluge  existed  in  Armenia  long  before  the  con* 

*  Justin^  lib.  i.  cap.  i.    Velleius  Paterculus^  lib.  i.  cap.  7- 

i  See  Moees  of  Chorene,  Histor.  Armeniac.  lib.  1.  cap.  i. 

M 
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Tersion  of  its  inhabitants  to  Christianity  ;  and  the 
city,  which,  according  to  Josephus,  was  called  tkt 
Place  of  the  Descent,  still  exists  at  the  foot  of 
Mount  Ararat,  and  bears  the  name  of  J^achid' 
ckevan,  which,  in  fact,  has  the  same  àgnifict» 
tion.» 

Along  with  the  Armenians,  we  include  tbe 
Arabians,  Persians,  Turks,  Mongolians,  aod 
Abysstnians,  of  the  present  day.  Their  ancient 
books,  if  they  ever  had  any,  no  longer  exist 
They  have  no  ancient  history,  but  that  which 
they  have  recently  made  up,  and  which  they  have 
modelled  after  the  Bible  ;  hence,  what  they  say 
of  the  dchigc  is  borrowed  from  Genesis,  and  adds 
nothing  to  the  authority  of  that  book. 

It  were  curious  to  inquire  what  had  been  the 
opinion  of  the  ancient  Persians  upon  tfaii  subject, 
before  it  was  modified  by  the  Christian  and  Ma- 
homedan  creeds.  We  find  it  deposited  in  thcoi 
Boundehcsh,  or  Cosmc^ony,  a  woric  of  the  time 
of  Sassanides,  (but  evidently  extracted  ot  transla- 
ted from  more  ancient  works),  and  which  was  dis* 
covered  by  Anquetil  du  Perron,  amcHig  the 
Parsis  of  India.  According  to  it,  the  total  da> 
ration  of  the  world  could  only  be  18,000  years; 
hence  it  cannot  still  he  very  old.     The  appear- 


•  See  the  Preface  of  the  Brothers  Whist<»t,  regardiiif: 
Moses  of  Cliorene,  p.  4. 
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anceof  CoffOMmortz  (the  bull*inaii,  the  first  of 
the  human  race),  is  preceded  by  the  creation  of  a 
great  water*  ^ 

For  the  rest,  it  would  be  as  useless  to  expect  a 
regular  history  of  ancient  times  from  the  Parsis, 
as  from  the  other*  eastern  naticms.  The  Magi 
have  left  none^  any  more  than  the  Brahmins  or 
Chaldeans.  Of  this  there  is  nothing  more  requir<- 
ed  fiuTi  proof  than  the  uncertainty  which  existsxef 
garding  the  epoch  of  Zoroaster.  It  is  even  as* 
serted,  that  the  little  history  they  may  have  pos- 
sessed that-  which  relates  to  the  Achem^des» 
the  suceenon^of  Cjrrus  to  Alexander,  had.  been* 
ezpveasfy  altered,  .and  this  in  consequence  of  an 
oflGusial  ordeH'/to;  that  purpose  from  a  numaich 

named  ffa— liiliat- 

In  order  to  discover  authentic  dates  of  the  com* 
menoement  of' empires,  and  traces  of  a  general  de- 
luge, we  must:  therefore  go  beyond  the  great  de- 
serts of  Tartary.  Toward  the  east  and  north  we 
find  another  race  of  men,  who  differ  from  us  as 
much  in  their  institutions  and  manners  as  in  their 
form  and  temperament.  Their  language  consists 
of  moaosyllahles,  and  they  make  use  of  arbitrary 
hieroglyphics  in  writing.     They  have  only  a  po- 


*  Zendavesta  of  Anquetil^  vol.  ii.  p.  354. 

i  Matoudi,  ap.  Sacy,  MS.  of  the  Royal  Library,  vol.  viii. 
p.  161. 

M  2 
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litical  syetem  of  morals,  without  religioD  ;  for  the 
superstitions  of  Fo  were  imported  among  them 
from  India.  Their  yellow  skin,  their  prominent 
cheeks,  their  narrow  and  oblique  eyes,  and  their 
scanty  beard,  render  them  so  different  from  ns, 
that  one  is  tempted  to  believe  that  their  ancestors 
and  ours  bad  escaped  the  great  catastrophe  on  two 
diffèrent  sides.  But  however  this  may  be,  the 
epoch  which  they  assign  to  their  deluge  is  nearly 
the  same  as  ours. 

The  Chou-king  is  the  most  ancient  of  the 
Chinese  books  '  ;  it  is  said  to  have  been  compiled 
by  Confucius,  about  2255  years  ago,  from  frag- 
ments of  more  ancient  works.  Two  hundred 
years  afterwards,  a  general  persecution  of  the  men 
of  letters,  and  destruction  of  the  books,  is  said  to 
have  taken  place  under  tlic  emperor  Chi-Hoang- 
ti,  whose  object  in  this  was  to  destroy  the  traces 
of  the  feudal  government  established  under  the 
dynasty  which  preceded  his.  Forty  years  after, 
under  the  dynasty  which  had  overturned  that  to 
which  Chi-Hoang-ti  belonged,  a  portion  of  the 
Chou-king  was  restored  from  memory  by  an  old 
literatuB,  and  another  was  discovered  in  a  tomb  ; 
but  nearly  the  half  of  it  was  for  ever  lost.  Now, 
this  book,  the  most  authentic  which  the  Chinese 


*  See  the  preface  to  the  edition  of  Chog-king,  by  M-  de 
Guignes. 
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commences  the  hûtory  Àf  their  comitry 
with  the  reign  of  an  emperor  named  Yao^  whom 
it  represents  to  us  as  occupied  in  removing  the  wa- 
ten,  vAicKhaving  risen  to  the  skies,  still  hath^ 
id  the  foot  of  the  higher  momitains,  covered  the 
less  elevated  hUlSf  and  rendered  the  plains  impas- 
saMe  *•  According  to  some,  the  reign  of  Yao 
was  416S  years  before  the  present  time  ;  accord* 
ing  to  othets»  S9^«  The  discrepancy  in  the  opi- 
jiitms  regarding  this  epoch  even  amounts  to  S84 
years. 

A  few  pages  fiu*ther  on  we  find  one  Yu,  a  mi- 
nister and  engines,  re-establishing  the  courses  of 
the  waters,  rainng  embankments,  digging  canals, 
and  regulating  the  taxes  of  all  the  provinces  in 
China^  that  is  to  say,  in  an  empire  extending  600 
leagues  in  all  directions.  But  the  impossibility 
of  such  operations,  after  such  events,  shews  clear- 
ly that  the  whole  is  nothing  else  than  a  moral 
and  political  romance  f. 

More  modem  Chinese  historians  have  added 
a  series  of  emperors  before  Yao,  but  with  a  mul- 
titude of  fabulous  circumstances,  without  ventu- 
ring to  assign  them  fixed  epochs.     These  writers 

*  C3ioa-king^  French  translation^  p.  9- 

t  See  the  Yu-kong,  or  first  chapter  of  the  second  part 
of  the  Chou-king,  pp.  43—60. 
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an)  at  perpetual  variwioc  with  each  other,  even 
regarding  the  number  and  names  of  their  etape- 
rors,  and  are  not  universally  approved  by  thdr 
countrymen.  Fouhi,  with  the  body  of  a  serpent, 
the  head  of  an  ox,  and  the  teeth  of  a  tortoise,  to- 
gether with  his  fiuccessors,  who  arc  not  less  mm- 
strous,  arc  altogether  absurd,  and  have  no  JMSt 
existed  than  Enccladou  and  Briareus. 

Is  it  possible  that  mere  chance  could  havcpro- 
duced  so  striking  a  result,  as  to  make  the  tradi- 
tional origin  of  the  Assyrian,  Indian,  and  Chi- 
nese monarchies  agree  in  being  referred  to  an 
epoch  of  nearly  4000  years  &om  the  present  pe- 
riod ?  Would  the  ideas  of  uatieiw  wliieb  have 
had  60  little  communication  with  each  other,  and 
whose  language,  religion,  and  laws  are  altogether 
different,  have  corresponded  upon  thia  point,  had 
they  not  been  founded  upon  truth  ? 

We  could  not  expect  precise  dates  fixnn  the 
natives  of  America,  who  had  no  real  writing!^ 
and  whose  oldest  traditions  extended  only  to  a  few 
centuries  before  the  arrival  of  the  Spaniatds.  And 
yet,  even  among  them,  traces  of  a  ddt^e  are  ima- 
gined to  be  found  in  their  rude  hien^lyidiics. 
They  have  their  Noah,  or  Deucalion,  as  weU  as 
the  Indians,  Babylonians,  and  Greeks  *. 


•  See  tlie  excellent  anil  magnificent  work  of  M.  de  Hum- 
boldt upon  the  Mexican  n 
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The  N^roe^,  the  moat  d^aded  race  among 
men,  whose  forms  approach  the  nearest  ^  to  the 
brutes,  and  whose  intellect  has  not  yet  arrived  at 
the  institution  of  regular  governments,  or  at  any 
thing  having  the  least  appearance  of  systematic 
knowledge»  have  preserved  no  sort  of  annals  or 
traditions.  They  cannot,  therefore,  afford  us  any 
information  on  the  subject  of  our  present  re- 
searches, though  all  their  characters  clearly  shew 
us  that  they  have  escaped  from  the  great  catas- 
trophe, at  another  point  than  the  Caucasian  and 
Altaie  races,  from  which  they  had  perhaps  been 
separated  for  a  long  time  previous  to  the  occur- 
rence of  that  catastrophe. 

But  if  the  ancients,  it  is  argued,  have  left  no 
history,  their  long  existence  as  nations  is  not  the 
less  attested  by  the  advances  which  they  have 
made  in  astronomy,  by  observations  whose  date  is 
easily  determined,  and  even  by  monuments  which 
still  remain,  and  which  themselves  bear  their 
dates.  Thus,  the  length  of  the  year,  such  as  the 
Egyptians  are  supposed  to  have  determined  it, 
according  to  the  heliacal  rising  of  Sirius,  proves 
correct  for  a  period  comprised  between  the  year 
3000  and  the  year  1000  before  Christ,  a  period 
to  which  the  traditions  of  their  conquests  and  of 
the  great  prosperity  of  their  empire  also  refer. 
This  accuracy  proves  to  what  perfection  they  had 
carried  their  observations,  and  shews  that  they 
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had  for  many  ages  applied  themselves  to  such  in- 
vestigatious. 

In  order  to  determine  the  force  of  this  arga- 
ment,  it  is  necessary  that  wc  should  here  enter 
upon  some  explanations. 

The  solstice  is  the  moment  of  the  year  at 
which  the  rise  of  the  Nile  commences,  and  that 
which  the  Egyptians  must  have  observed  with 
most  attention.  Having,  at  the  beginning,  made, 
from  imperfect  observations,  a  civil  or  sacred  year 
of  three  hundred  and  sixty-five  tlays  complete, 
they  would  preserve  it  from  superstitious  motives, 
even  after  they  had  perceived  that  it  did  not  agree 
with  the  natural  or  tropical  year,  and  did  not 
bring  back  the  seasons  to  the  same  days  *.  How- 
ever, it  was  this  tropical  year  which  it  behoved  ■ 
them  to  mark  for  the  purpose  of  directing  them 
in  their  agricultural  operations. 

They  would,  therefore,  have  to  search  in  the 
heavens  for  an  apparent  sign  of  its  return,  and 
they  imagined  they  had  found  this  sign  when  the 
sun  returned  to  the  same  position,  relatively  to 
some  remarkable  star.  Thus  they  applied  tbem- 
selves,  like  almost  all  nations  who  are  beginning 


•  Geminus,  who  was  cotemporary  with  Cicero,  explains 
their  motives  at  length.  See  M.  Halnm's  edition  at  the  end 
of  the  Ptolomée,  p.  43. 
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this  inquiry,  to  observe  the  heliacal  risings  and 
settmgs  of  the  stars.  We  know  that  they  chose 
partienlarly  the  heliacal  rising  of  Sirius,  at  first» 
doabtless,  on  account  of  the  beauty  of  the  star  ; 
and,  especially,  because,  in  those  ancient  times,: 
this  rising  of  Sinus  being  nearly  coincident  with 
the  sdstice,  and  indicative  of  the  inundation,  was- 
te them  the  most  important  phenomenon  of  this 
kind.  Hence  it  was  that  Sirius,  under  the  name 
of  Sothis,  occupied  so  conspicuous  a  place  in  their 
mythology,  and  in  their  religious  ceremonies. 
Supponng,  therefore,  that  the  retuni  of  the  he- 
liacal rimng  of  Sirius  and  the  tropical  year  were^~ 
of  the  same  duration,  and  believing,  at  length, 
that  this  duration  was  365  days  and  a  quarter, 
they  would  imagine  a  period  after  which  the  tro-* 
pical  year  and  the  old  year,  the  sacred  year  of 
365  days  only,  would  return  to  the  same  day  ;  a 
period  which,  according  to  these  incorrect  data, 
was  necessarily  1461  sacred  years,  and  1460  of 
those  improved  years  to  which  they  gave  the 
name  of  years  of  Sirius. 

They  took  for  the  point  of  departure  of  this 
period,  which  they  named  the  Sothiac  or  great 
year,  a  civil  year,  the  first  day  of  which  was,  or 
had  been,  also  that  of  a  heliacal  rising  of  Sirius  ; 
and  it  is  known,  from  the  positive  testimony  of 
Censorinus,  that  one  of  these  great  years  had 
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ended  !□  the  lâSth  year  of  the  christian  era*. 

It  had  consequently  commenced  in  the  132Sâbe- 
Tore  Clirist,  and  that  which  preceded  it  in  the 
2783d.  In  fact,  the  calculations  of  M.  Uàa 
shew,  that  Sirius  was  beliacally  risen  ou  the  20th 
July  of  the  Julian  year  189,  a  day  which  cones- 
ponded  that  year  to  the  first  of  Thot,  or  the  first 
day  of  the  Egyptian  sacred  yearf. 

But  not  ouly  is  the  position  of  the  sun,  with 
relation  to  the  star»  of  the  ecliptic,  or  the  side- 
real year  different  from  the  tropical  year,  on  ac- 
count of  the  precession  of  the  equinoxes.  The  he- 
liacal year  of  a  star,  or  the  period  of  its  heliacal 
rising,  especially  when  it  is  distant  from  the 
ecliptic,  differs  still  from  the  sidereal  year,  and 
differs  in  various  degrees  according  to  the  lati- 
tudes of  the  places  where  it  is  observed.  "What 
is  very  singular,  however,  and  the  observation  has 
already  been  made  by  Bainbridge  X  *nd  Father 
Fetau  §,  it  happens,  by  a  remarkable  concuTrence 


*  The  whole  of  this  system  is  developed  by  Cetuorinut, 
De  Die  Natali,  cap.  xviii.  and  xxi. 

t  Ideler-  Historical  Researches  regarding  the  Astrono- 
mical Observations  of  the  Ancients.  M.  Halma's  transla- 
tion, at  the  end  of  his  Canon  de  Ptolomée,  p.  32.  et  leq. 

%  Bainbridge,  CanicuL 

§  Petau,  Var.  Dios.  lib,  v.  cap.  vi.  p.  108. — Also,  L» 
Name,  Acad,  de  Bell.  Lett.  t.  xiv.  p.  346. 
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in  the  podtioDS)  that,  in  the  latitude  of  Upper 
Egypt,  at  a  certain  epoeh,  and  during  a  certain 
nnmber  of  ages,  the  year  of  Sirius  was  really 
within  very  little  of  365  days  and  a  quarter  ;  so 
that  the  heliacal  rising  of  this  star  returned  in 
fiiet  to  the  same  day  of  the  Julian  year,  the  20th 
July,  in  the  year  1S22  before,  and  the  year  198 
after  Christ*. 

From  this  actual  coincidence,  at  this  remote 
period,  M.  Fourier,  who  has  confirmed  all  these 
accounts  by  new  calculations,  concludes,  that, 
once  the  length  of  the  year  of  Sirius  was  so  per« 
fiectly  known  to  the  Egyptians,  they  must  have 
determined  it  by  observations  made  during  a  long 
series  of  years,  and  conducted  with  great  accuracy  ; 
observatiàEis  which  must  be  referred  to  at  least 
2500  years  before  the  present  time,  and  which 
could  not  have  been  made  long  before  or  long  af- 
ter this  interval  of  time  f . 


*  Petau.  loc.  dt.  M.  Ideler  asserts  that  this  concurrence 
of  the  heliacal  rising  of  Sirius  also  took  place  in  2782  be- 
fore Christ  (Historical  Researches  in  M.  Halma's  Ptolo- 
mée^  vol,  iv.  p.  87.)  But  with  regard  to  the  Juh'an  year 
1593  after  Christ,  which  is  also  the  last  of  a  great  year,  Pe- 
tau and  Ideler  differ  much  from  each  other.  The  latter 
refers  the  heliacal  rising  of  Sirius  to  the  22d  July;  the  for- 
mer to  the  19th  or  20th  of  August 

t  See,  in  the  great  work  on  Egypt,  Antiq.  Memoirs, 
vol  1.  p.  803.  the  ingenious  Memoir  of  M.  Fourier,  enti« 
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This  result  would  assuredly  be  very  striking, 
bad  it  beeu  directly,  and  by  observations,  made 
upon  Sirius  itself,  that  they  had  fixed  the  length 
of  the  year  of  Sirius.  But  experience*!  astrono- 
mers affirm  it  to  be  impossible  that  the  heliacal 
rifflDg  of  a  star  could  afford  a  sufficient  foundation 
for  exact  observations  on  such  a  subject,  cspeciallv 
in  a  climate  where  the  circumference  of  ihe  ho- 
rizon is  constantly  so  much  ioaded  icith  va- 
pours, that,  in  clear  nights,  .stars  of  the  secotid 
or  third  magnitude  can  never  be  seen  txithin. 
.tome  degrees  of  the  verge  of  the  horizon,  and 
that  the  sun  itself  is  complcltii/  obscured  at  its 
rising  and  setting.  *  They  mùntain,  that,  if 
the  length  of  the  year  had  not  been  otherwise  as- 
certained, there  would  have  been  a  mistake  of  one 
or  two  days,  f  They  have  no  doubt,  therefore, 
that  this  duration  of  365  days  and  a  quarter,  is 
that  of  the  tropical  year  inaccurately  determined 
by  the  observation  of  the  shadow,  or  by  that  of 


tied  Recherches  sur  les  Sciences  et  le  Gouvernement  de 
l'Egypte. 

*  These  are  the  words  of  the  late  M.  Nouet,  Astronomei 
to  the  Expedition  to  Egypt.  See  Volney,  New  lotjuiriei 
regarding  Ancient  History,  vol.  iii. 

t  Delambre,  Abrégé  d'Astronomie,  p.  317  ;  and  in  hii 
note  upon  the  Parantaellons,  In  his  History  of  the  Aetro- 
nomy  of  the  Middle  Age,  p.  lij. 
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the  point  where  the  sun  rose  each  day,  and 
through  ignorance  identified  with  the  heliacal 
year  of  Sirius  :  so  that  it  would  be  mere  chance 
which  had  fixed  with  so  much  accuracy  the  dura- 
tion of  this  latter  for  the  period  of  which  we 
speak.  * 

Perhaps  it  will  also  be  judged,  that  men  ca- 
pable of  making  observations  so  exact,  and  which 
they  had  continued  during  so  long  a  period, 
would  not  have  attributed  so  much  importance  to 
Sirius,  as  to  pay  him  religious  homage  ;  for  they 
would  have  seen  that  the  relations  of  the  rising  of 
this  star  with  the  tropical  year,  and  with  the  inun- 
dation of  the  Nile,  were  merely  temporary,  and 
took  place  only  in  a  determinate  latitude.  In 
fact,  according  to  M.  Ideler's  calculations,  in  the 
year  2782  before  Christ,  Sirius  appeared  in  Up- 
per Egypt,  on  the  second  day  after  the  solstice  ; 
in  1322,  on  the  third  ;  and  in  the  year  139  af- 
ter Christ,  on  the  twenty-sixth. f  At  the  present 
day,  its  heliacal  rising  is  more  than  a  month  af- 
ter the  solstice.  The  Egyptians  would  there- 
fore set  themselves  by  preference  to  finding  the 
period,  which  would  bring  about  the  coincidence 

*  Delambre,  Report  upon  M.  de  Paraye/s  Memoir  re- 
garding the  Sphere,  in  the  8th  vol.  of  the  Nouvelles  An- 
nales des  Voyages. 

t  Ideler,  loc.  cit.  p.  38. 
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of  the  commencement  of  the  sacred  year,  with 
that  of  the  true  tropical  year,  anil  then  they  would 
discover  that  their  great  period  must  have  been 
1508  sacred  years,  and  not  1461.*  Now,  we 
assuredly  do  not  find  any  traces  of  this  period  of 
1508  years  in  antiquity. 

In  general,  we  may  defend  ouraelvea  with  the 
idea,  that,  if  the  Egyptians  had  possessed  so  long 
a  series  of  observations,  and  of  accurate  observa- 
tions too,  their  disciple  Eudoxus,  who  studied 
among  them  for  thirteen  years,  would,  on  hb  re- 
tmn,  have  brought  into  Greece  a  system  of  astro- 
nomy more  perfect,  and  maps  of  the  heavens  less 
erroneous,  and  more  coherent  in  their  difiêrent 
parts,  f  How  should  it  happen  that  the  preces- 
sion of  the  equinoxes  was  not  known  to  the 
Greeks,  but  through  the  works  of  Hipparchus,  if 
it  had  been  marked  in  the  registers  of  the  Egyp- 
tians, and  inscribed  in  characters  so  maoi&st  up- 
on the  ceilings  of  their  temples  ?  And  bow  comes 
it  that  Ptolemy,  who  wrote  in  Egypt,  should  not 


*  See  IvapUce,  Système  du  Monde,  3d  edition,  p.  17  : 
and  the  Annuaire  of  1818. 

■y  See  on  the  Inaccuracy  of  the  DetennînBti(»u  of  dM 
Sphere  of  EudosuB,  M.  Delambre,  in  the  first  volnme  of 
hit  Miitory  of  the  Astronomy  of  the  Ancients,  p.  ISO- 
et  seq. 
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hare  deigned  to  avail  himaelf  of  any  of  the  obser- 
vations of  the  Egyptians  ?  * 

Farther,  Herodotus,  who  lived  so  long  with 
them,  says  nothing  of  those  six  hours  which  they 
added  to  the  sacred  year,  nor  of  that  great  So- 
thian  period  which  resulted.  On  the  contrary, 
he  says  expressly  that  the  Egyptians,  making 
their  year  of  S65  days,  the  seasons  returned  to 
the  same  point,  so  that  in  his  time  the  necessity 
of  this  quarter  of  a  day  does  not  appear  to  have 
been  suspected,  f  Thalles,  who  had  vidted  the 
priests  of  Egypt,  less  than  a  century  before  H^ 
rodotus,  did  not,  in  like  manner,  make  known  to 
his  countrymen,  any  other  than  a  year  of  865 
days  only.:]:  And,  if  we  reflect  that  all  the  co- 
lonies which  migrated  from  Egjrpt,  fourteen  or 
fifteen  centuries  before  Christ,  the  Jews  and  the 
Athenians,  carried  with  them  the  limar  year,  it 
will  perhaps  be  inferred  that  the  year  of  365 
days  itself  had  not  existed  in  Egypt  in  these  re- 
mote ages. 

I  am  aware  that  M acrobius  §  gives  the  Egyp- 
tians a  solar  year  of  365^  days  ;  but  this  author, 


*  See  the  Preliminary  Discourse  of  the  History  of  tlie 
Astronomy  of  the  Middle  Age,  by  M.  Dekmbre,  p.  viii. 
et  seq. 

t  Euterpe,  chap.  iv.         J  Diog.  Laert,  lib.  i.  in  Thalet 

§  Satumal.  lib.  i.  cap.  xv. 
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who  is  comparatively  mmlcni,  and  \*)io  lived  at  s 
long  period  after  the  ostablislimeiit  of  the  filed 
year  of  Alexandria,  must  have  confounded  the 
epochs.  Diodorus  •  and  Strabo  f  only  attribute 
such  a  year  to  the  Thebans  ;  they  do  not  ay 
that  it  vas  in  general  use.  and  tliey  themselvei 
did  not  live  till  long  after  Herodotus. 

Thus  the  Sothian  or  great  year  must  have  been 
a  comparatively  recent  invention,  since  it  results 
from  the  comparison  of  the  civil  year  with  this 
pretended  heliacal  year  of  Sirius  ;  and  it  is  for 
this  reason  that  it  is  only  spoken  of  in  the  works 
of  the  second  and  third  centur)'  after  Christ  *,  and 
that  Syncellus  alone,  in  the  ninth,  seems  to  dte 
Manetho  as  having  made  mention  of  it. 

Notwithstanding  all  that  is  said  to  the  con- 
trary, the  same  opinion  must  be  formed  of  the  as- 
tronomical knowledge  of  the  Chaldeans.  It  is  na- 
tural enough  to  think,  that  a  people  who  inhabi- 
ted vast  plains,  tinder  a  sky  perpetually  serene, 
must  have  been  led  to  observe  the  course  of  the 
stars,  even  at  a  period  when  they  stiU  led  a  wan- 
dering life,  and  when  the  stars  alone  could  direct 

•  Bibl.  lib.  i.  p.  46.  +  Geogr.  p.  182. 

t  See  regarding  the  probable  newness  of  thii  period  the 
excellent  dissertation  of  M.  Biot,  in  his  Researches  respect- 
ing several  points  of  the  Egyptian  Astronomy,  p.  liSel 
ttq. 
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their  courses  during  the  night  ;  but  sinee  whst 
period  were  they  astronomers»  and  to  wlmt  per* 
fection  did  they  carry  the  science  ?  Here  rests  the 
questicm.  It  is  generally  allowed  that  Callisthe- 
nes  sent  to  Aristotle  observations  made  by  them, 
and  which  referred  to  a  period  of  2200  years  be- 
fore Christ  ;  but  this  fact  is  related  only  by  Sim- 
pfidus  *,  as  stated  upon  the  authority  of  Por- 
phyry, and  600  years  after  Aristotle.  Aristotle 
himself,  says  nothing  on  the  subject,  nor  has  any 
aeditable  astronomer  spoken  of  it.  Ptolemy 
mentions  and  makes  use  <^  ten  observations  of 
edipses  really  made  by  the  Chaldeans  ;  but  they  do 
not  relier  to  an  earlier  period  than  that  of  Nabo^ 
nassar  (721  yeats  before  Christ)  ;  they  are  inaccu- 
rate also  ;  the.  time  is  expressed  only  in  hours  and 
half-hours,  and  the  shadow  only  in  halves  or 
fourths  of  the  diameter.  Notwithstanding,  as 
they  had  fixed  dates,  the  Chaldeans  must  have 
had  some  knowledge  of  the  true  length  of  the 
year,  and  some  means  of  measuring  time.  They 
appear  to  have  known  the  period  of  eighteen 


*  See  M.  Delambre,  Hist,  de  l'Astronomie,  vol.  i.  p.  212. 
See  also  his  analysis  of  Geminus,  ibid,  p.  211.  Compare 
this  with  M.  Ideler's  Memoirs  on  the  Astronomy  of  the 
Chaldeans,  in  the  fourth  volume  of  M.  Halma's  Ptolemy, 
p.  166. 
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yean,  wbidi  bhags  back  the  eclipses  of  the  mooii 
to  the  same  order  ;  a  piece  of  knovrledge  which  the 
mere  inspection  of  tbeii  regiMers  would  promptly 
«fford  them  ;  but  it  is  certain  that  they  could 
neither  explain  nor  predict  eclipses  of  the  sun. 

It  is  from  not  having  sufficiently  understood  a 
passage  of  .Tosephos,  that  Cassini,  aotl  after  him 
BaiUr,  have  imagined  that  they  discorered  ia  it 
a  luni-solar  period  of  600  years,  which  had  been 
known  Irom  the  time  of  the  first  patriarchs  •. 

Thus  every  thing  lends  iis  to  believe  that  the 
great  reputation  of  the  Chaldeans  was  ^ven  them 
at  a  more  recent  period,  by  their  unworthy  suc- 
cessors, who,  under  the  same  name,  sold  their  ho- 
roscopes and  predictions  throughout  the  whole 
Roman  empire,  and  who,  in  order  to  procure 
themselves  more  credit,  attributed  to  their  rude 
ancestors  the  honour  of  the  discoveries  of  the 
Greeks. 

With  r^ard  to  the  Indians,  every  body  knows 
that  Bailly,  believing  that  the  epoch  which  is 
used  as  a  period  of  departure  in  some  of  their  as- 
tronomiciil  tables  had  been  actually  observed,  has 
attempted  to  draw  from  thence  a  proof  of  the 
great  antiquity  of  the  science  among  this  people. 


•  See  Bailly,  History  of  Ancient  Astronomy  ;  and   M. 
Delambre,  in  hia  work  on  the  same  subject,  vol.  i.  p.  3. 
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or  ât  leaat  among  the  nation  which  had  bequrâth- 
ed  them  its  knowledge.  But  the  whole  of  this 
system,  invented  with  so  much  labour,  falls  to  the 
ground  of  itself,  now  that  it  is  proved  that  this 
epoch  has  been  adopted  but  of  late,  from  calcula- 
tions made  backwards,  and  even  false  in  their  re- 
sults .* 

Mr  Bentley  has  discovered  that  the  tables  of 
Tirvalour,  on  which  the  assertion  of  Bailley  espe- 
cially rested,  must  have  been  calculated  about 
1281  of  the  Christian  era,  or  540  years  ago,  and 
that  the  Surya-Siddhanta,  which  the  Brahmins 
r^ard  as  their  oldest  scientific  treatise  on  astro- 
nomy, and  which  they  pretend  to  have  been  re- 
vealed upwards  of  20,000,000  of  years  ago,  could 
not  have  been  composed  at  an  earlier  period  than 
about  760  years  from  the  present  day  f .        • 

Solstices  and  equinoxes  indicated  in  the  Pou- 
ranas,  and  calculated  according  to  the  positions 
which  seem  to  be  attributed  to  them  by  the  signs 


*  See  Laplace^  Exposé  du  Système  du  Monde,  p.  330  ; 
and  the  Memoir  of  Mr  Davis,  on  the  Astronomical  Calcula^ 
tions  of  the  Indians. — Calcutta  Memoirs,  vol.  ii.  p.  225,  Svo. 
edition. 

t  See  Mr  Bentley  *&  Memoirs  un  the  Antiquity  of  the  Su- 
rya-Siddhanta, Calcutta  Memoirs,  vol.  vi.  p.  540  ;  and  on  the 
Astronomical  Systems  of  tlie  Indians,  ibid.,  vol.  viii.  p.  19^. 
of  the  Svo  edition. 
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of  tbe  Indian  zodiac,  such  as  they  are  supposed  to 
be,  have  acquired  the  character  of  an  enormous 
antiquity.  A  more  attentive  examination  of 
these  signs  or  nacchatras  has  lately  eouviocedH. 
dc  Paravey  that  reference  is  only  made  to  solsti- 
ces of  ISOO  years  before  the  Christian  era.  This 
author  at  the  same  time  admits,  that  the  place  of 
the  solstices  is  so  inaccurately  fixed,  that  this  de- 
termination of  thctr  date  must  be  received  with  a 
latitude  of  200  or  300  years.  They  are  in  the 
same  predicament  as  those  of  Eudoxus  and  of 
Tcheoukong  *. 

It  ia  ascertained  that  the  Indians  do  not  make 
observations,  and  tljat  they  are  not  in  possession 
of  any  of  the  instruments  necessary  for  that  pur- 
pose. M.  Delambre  indeed  admits,  with  Bailly 
and  *Legentil,  that  they  have  processes  of  calcu- 
lation, which,  without  proving  the  antiquity  of 
their  astronomy,  shew  at  least  its  originahty  f  ;  and 
yet  this  conclusion  can  by  no  means  be  extended 
to  their  sphere  ;  for,  independently  of  their  twenty- 
seven  nacchatras  or  lunar  houses,  which  strongly 


'  Manuscript  Mémoire  of  M.  de  Paravey,  on  the  sphere 
of  Upper  Asia. 

f  See  the  profound  essay  on  the  Astronomj'  of  the  In- 
dians in  M.  Delambre's  Histoire  de  l'AstroDOiuîe  ancûnne, 
vol.  i.  p.  400-556. 
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resemble  those  of  the  Atabians,  they  have  the 
satne  twelve  eonstelhtioBs  in  the  lodiac  as  the 
Egjrptians,  Chaldeass,  and  Greeks  '*''  ;  and,  if  we 
refer  to  Mr  Wilfort's  assertions,  their  extra-zo- 
diacal constellations  are  also  the  same  as  those  of 
the  Greeks^  and  bear  names  which  are  merely 
slight  alterations  of  their  Greek  names  f. 

It  is  to  Yao  that  the  introduction  of  astrono* 


*  See  the  Memoir  of  Sir  William  Jones,  on  the  Anti- 
quity ^  the  Indian  Zodiac,  Calcutta  Memoirs,  vol.  ii. 
{K  289  of  the  Svo  edition. 

f  The  fdlowiiig  are  Mr  Wilfort's  own  words,  in  his 
memoir  on  the  Testimonies  of  Ancient  Hindoo  Books,  re- 
specting Egypt  and  the  Nile,  Calcutta  Memoirs,  -vol.  iii. 
p.  455  of  the  Svo  edition: 

— '*  Having  desired  my  pundit,  who  is  a  learned  astro- 
nomer, to  point  out  in  the  heavens  the  constellation  of 
Antarmada,  he  directed  me  immediately  to  Andromeda, 
which  I  had  taken  care  not  to  shew  him  as  a  constellation 
that  I  knew.  He  afterwards  brought  me  a  very  rare  and 
curious  book,  in  Sanscrit,  in  which  there  was  a  particular 
chapter  on  the  Upanacshatras,  or  extra-zodiacal  constella- 
tions, with  figures  of  Capeya,  of  Casyape,  seated,  and  hold* 
ing  a  lotus-flower  in  her  hand  ;  of  Antarmada,  chained, 
with  the  fish  near  her  ;  and  of  Parasica,  holding  the  head 
of  a  monster,  which  he  had  killed,  dropping  blood»  and 
having  snakes  for  hair." 

Who  does  not  recognise  in  this,  Perseus,  Cepheus,  and 
Cassiope?  But  we  must  not  forget  that  this  pundit  of 
Mr  Wilfort's  has  become  much  suspected. 
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my  into  Chiua  is  attributed.  He  is  represented, 
in  the  Ctiou-king,  as  scndiug  astronomers  towud 
the  four  cardinal  points  of  liis  empire,  to  examine 
what  stars  presided  over  the  four  seasons,  and  t« 
regulate  the  operations  to  be  carried  on  at  «adi 
period  of  the  year  *,  as  if  their  di&persiou  M-as  ne- 
eessar}'  i'ov  such  an  uudertaking.  About  SOO 
years  later,  the  Cbou-kiug  speaks  of  an  eclipse  of 
the  sun,  but  accompanied  nith  ridiculous  circuin- 
stances,  as  in  all  the  fables  of  this  kind  ;  for  the 
whole  Chinese  army,  headed  by  a  general,  is  made 
to  marcli  against  two  astronomers,  because  they 
had  not  properly  predicted  itf  ;  and  it  is  well 
known  that,  more  than  SOOO  years  after,  the  Chi- 
nese astronomers  possessed  no  means  of  accurately 
predicting  the  eclipses  of  the  sun.  In  1629  of 
our  era,  at  the  time  of  their  dispute  with  the  Je- 
suits, they  did  not  even  know  how  to  calculate  the 
shadows. 

The  real  eclipses,  recorded  by  Confucius  in  his 
Chronicle  of  the  kingdom  of  Lou,  commence  only 
1400  years  after  this,  in  the  776th  before  Christ, 
and  scarcely  half  a  ccntwy  earlier  than  those  of 
the  Chaldeans  related  by  l*tolcmy.  So  true  is  it. 
that  the  nations  which  escaped  at  the  same  time 


"  Chou-kiiig,  p.  fi  and  7 
t   Idem,  i>.  G(i.  rt  sfif. 
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from  the  general  catastrophe,  also  arrived  about  the 
same  period,  when  their  circumstances  have  been 
similar,  at  the  same  d^ee  of  civilization.  Now, 
it  might  be  thought,  from  the  identity  of  the 
names  of  the  Chinese  astronomers  in  different 
reigns  (they  appear,  according  to  the  Chou-king, 
to  have  all  been  named  Si  and  jETo),  that,  at 
this  remote  epoch,  their  profession  was  hereditary 
in  China,  as  it  was  in  India,  Egypt,  and  Baby- 
lon. 

The  only  Chinese  observation  of  any  antiquity, 
which  has  nothing  in  itself  to  prove  its  want  of 
authenticity,  is  that  of  the  shadow  made  by 
Tcheou-kong  about  1100  years  before  Christ; 
and  even  it  is  &r  from  being  correct  *. 

Hence  our  readers  may  conclude,  that  the  in- 
ferences drawn  from  the  alleged  perfection  of  as- 
tronomical science  among  ancient  nations,  is  not 
more  conclusive  in  favour  of  the  excessive  anti- 
quity of  those  nations,  than  the  testimonies  which 
they  have  adduced  in  reference  to  themselves. 

But  had  this  astronomy  been  more  perfect, 
what  would  it  prove  ?  Has  the  progress  been  cal- 
culated which  this  science  ought  to  make  among 


*  See,  in  the  Connaissance  des  Temps  of  1809,  P«  ^^2> 
and  in  M.  Delambre's  Histoire  de  TAstronomie  andenne, 
vol  i.  p.  391  >  the  extract  of  a  memoir  by  P.  Gaubil,  on  the 
Observations  of  the  Chinese. 
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iiatioDfi  who  were  not  in  uiiy  degree  in  possession 
of  others;  to  whom  the  serenity  of  the  sky,  the 
necessities  of  the  pastoral  or  ofçricultural  life,  and 
their  superstitious  ideas,  would  render  the  stare 
an  object  of  general  attention;  where  colleges,  or 
societies  of  the  most  respectable  men  among  thctn, 
were  charged  with  keeping  a  register  of  interest- 
ing phenomena,  and  transmitting  their  memory  ; 
and  wliere,  from  the  hereditary  nature  of  the  pro- 
fession, the  children  were  brought  up  from  the 
cradle  in  the  knowledge  of  facts  ascertained  by 
their  parents?  Supposing  that,  among  the  nume- 
rous individuals  of  whom  the  cultivation  of  astro- 
nomy was  the  sole  occupation,  there  should  bap- 
pen  to  be  one  or  two  possessed  of  extraordinary 
talents  for  geometry,  all  the  knowledge  acquired 
by  these  nations  might  be  attained  in  a  few  cen- 
turies. 

Since  the  time  of  the  Chaldeans,  real  astronomy 
has  only  had  two  eras,  that  of  the  Alexandrian 
school,  which  lasted  400  years,  and  that  of  our 
own  times,  which  has  not  existed  so  long.  The 
learned  period  of  the  Arabians  scarcely  added 
any  thing  to  it  ;  and  the  other  ages  have  been 
mere  blanks  with  regard  to  it.  Three  hundred 
years  did  not  intervene  between  Copernicus  and 
the  author  of  the  Mécanique  Céleste  ;  and  can 
it  be  believed  that  the  Indians  required  thousands 
of  years  to  arrive  at  their  crude  theories  ? 
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The  Jstronomical  Manumenis  left  by  ike  Ancients  do 
not  bear  the  excessive^  remoie  dates  which  liave 
been  attributedto  them. 

Recourse  has  therefore  heen  had  to  arguments 
of  another  kind.  It  has  been  pretended  that,  in- 
dependently of  the  knowledge  which  these  na- 
tions may  have  acquired,  they  have  left  monu- 
ments which  bear  a  date  fixed  by  the  state  of  the 
heavens  which  they  represent,  and  one  that  refers 
to  a  very  remote  antiquity.  The  zodiacs  sculp- 
tured in  two  temples  of  Upper  Egypt,  are  ad- 
duced as  furnishing  proofs  perfectly  demonstrative 
of  this  assertion.  They  present  the  same  figures 
of  the  xodiacal  constellations  as  are  employed  at 
the  present  day,  but  distributed  in  a  manner  pe- 
culiar to  themselves.  The  state  of  the  heavens 
at  the  period  when  these  monuments  were  de- 
lineated, is  imagined  to  have  been  represented  by 
this  distribution,  and  it  has  been  thought  that  it 
would  be  possible  from  it  to  infer  the  precise  pe- 
riod at  which  the  edifices  containing  them  were 
erected*. 


*  Thus  at  Dendera,  the  ancient  Tentyris^  a  city  below 
Thebes^  in  the  portico  of  the  great  temple^  the  entrance  of 
which  ûxxi  the  norths  there  are  seen  on  the  ceiling  the 
signs  of  the  zodiac  marching  in  two  bands^  one  of  which 
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Bat  to  amvL'  at  tlir  high  anliquity  which  ii 
1  to  be  dedadble  from  this,  it  must,  in 


CTWwd»  tiaof  t}»e  tMUnt  âde,  md  the  Mber  along  the  op- 
poBte  one  E«cl>  at  the  bands  is  embraced  bv  the  fij^tn 
■jf  a  «WMB  of  tbc  Mtoe  lenpb,  the  fed  of  wbidt  arc  to- 
ward tbt  cntnon,  ibe  tmd  and  anna  toward  the  Outtna 
of  tke  pntico;  the  fleet  «re  coDsequcnllj  to  the  aorth,  and 
tbehcMdi  ta^the  «Mlb.  (Gimt  Work  on  Egrpt,  Antiq.  «oi- 

ix-pLao.) 

Tbe  Lion  û  at  tbr  brad  of  the  band  nbich  is  on  the  wn- 
Mm  lidtf  ;  hû  ctircction  Is  toirard  the  north,  or  toward  the 
tta  ctf  the  figart  of  the  wtxaan,  and  bb  twt  are  toward  tlw 
eastern  «ill.  Tbe  Virgin,  the  fialancf,  the  Scorpion,  the 
Saggtttary  and  tbe  Cafiriconi,  fcJIow  marching  in  the  mhie 
line.  The  latter  is  plictd  toward  the  bottom  of  the  por- 
tico, and  near  the  hands  nnd  head  of  the  large  figure  of  the 
woman.  The  signs  of  the  eastern  band  ccHnntence  at  the 
eïtremily  where  those  of  the  other  band  terminate,  and  are 
corwetiiiciillj  ilirectetl  toward  tlie  liottom  of  the  portico,  or 
toward  the  amis  of  the  large  figure.  They  haretbe  feet  to- 
ward the  lateral  wall  of  their  own  side,  ai)d  the  heads  in  the 
contrary  direction  to  those  of  the  opposite  band.  The  Aqua- 
rius marches  first,  and  is  followed  by  the  Fishes,  the  Ram, 
the  Bull,  and  the  Twins.  The  last  of  the  series,  wbid)  is 
the  Crab,  or  rather  the  Searabf  us,  (for  thb  insect  is  sub- 
stituted for  the  crab  in  the  zodiacs  of  Egypt),  is  thrown 
to  a  side  upoTi  the  legs  of  the  large  figure.  In  the  plan 
which  it  should  have  occupied  is  a  globe  resting  up- 
on the  summit  of  a  pyramid,  composed  of  small  triangle*, 
which  represent  a  sort  of  rays,  and  before  the  base  of  which 
is  a  large  head  of  a  woman  with  two  small  horns.  A  «e- 
cond  M:arabteus  is  placed  awry  and  cross-wise  upon  the 
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thejir^t  place,  be  supposed,  that  their  division 
has  a  detenninate  relation  to  a  certain  state  of 


fint  bmd,  in  the  angle  which  the  feet  of  the  large  figure 
fimi  with  the  body,  and  before  the  space  in  which  the  Lion 
nuurdiei^  whidi  is  a  little  bdiind.  At  the  otherend  of  thb 
same  band,  the  CafNricom  it  very  n^r  the  bottom,  or  at  the 
arma  of  the  large  Agure;  and,  upon  the  left  band,  the  Aqu»- 
rias  is  separated  to  some  distance  from  it  The  Ca|Hrioom, 
however,  is  not  repeated  like  the  Crab.  The  division  of  this 
aodiac,  firom  the  entrance,  is  therefore  made  between  the 
Lion  and  the  Cancer;  or  if  it  be  thought  that  the  repetition 
of  the  ScaralMeiia  marks  a  division  of  the  sign,  it  takes  place 
in  the  Crab  itself  ;  batthatof  the  lower  end  is  made  be- 
tween the  Caprioom  and  Aquarius. 

In  flue  of  the  inner- halls  of  the  same  temple,  there  was 
a  dfcnlar  planisphere  inscribed  in  a  square,  the  same  that 
has  been  brou^it  to  Paris  by  M.  Lelorrain^  and  which  is  to 
be  seen  at  the  Royal  Library.  In  it,  also,  the  signs  of  the 
sodiac  are  observed  among  many  other  figures  which  ap- 
pear to  represent  constellations.  (Great  Work  on  Egypt, 
Antiq.  voL  iv.  |^  SI.)  The  Lion  corresponds  to  one  of  the 
diagonals  of  the  square  ;  the  Virgin,  which  follows,  corres- 
ponds to  a  perpendicular  line  which  is  directed  toward  the 
east  ;  the  other  signs  march  in  the  usual  order,  till  we  come, 
to  the  Crab,  which,  in  place  of  completing  the  chain,  by 
corresponding  to  the  level  of  the  Lion,  is  placed  above  it, 
nearer  the  centre  of  the  circle,  in  such  a  manner  that  the 
âgns  are  upon  a  somewhat  spiral  line.  This  Crab,  or  ra- 
cier Scarabceus,  marches  in  a  contrary  direction  to  the  other: 
ngns.  The  Twins  correspond  to  the  north,  the  Sagittary  to 
the  south,  and  tlie  Fishes  to  the  east,  but  not  very  exactly. 
At  the  eastern  side  of  this  planisphere  is  a  large  figure  of  a 
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the  heavens,  (Icpeodeat  upon  the   precession  of 
the  equinoxes,  which  causes  the  coIutcr  to  make 


woman,  vith  the  bead  directed  toward  tbe  ooutli,  and  ibt 
fWt  tinran]  the  north,  like  that  of  the  portico.  Some  dwh 
might  Ihererore  also  be  raised  regarding  the  point  at  vhitb 
the  series  of  the  aigoi  ought  to  commence.  AccordÎBj>i> 
one  of  the  peqwndiculara  or  one  of  the  diagonals  it  taka. 
or  the  place  where  one  put  of  the  Keries  paeaes  orer  tba 
other  part,  the  division  will  be  judged  to  be  at  the  Lion,  «r 
between  the  Lion  and  llie  Crab  ;  or  lastly  at  the  Twina. 

At  Esne,  the  ancient  Latopolis,  a  dty  placed  abort 
Thebea,  there  are  sodiaca  on  the  ceilings  of  two  diSnoil 
temples.  That  of  the  great  temple,  the  entrance  of  which 
faces  the  east,  is  upon  two  bands,  which  are  contigiioas 
and  parallel  to  one  another,  along  the  south  side  of  the 
ceiling.  The  female  figures  which  embrace  tbem  are  not 
piaced  in  the  direction  of  tjicir  length,  but  to  that  of  thar 
breadth,  so  that  one  lies  across  near  the  entrance,  or  to  the 
east,  the  head  and  arms  toward  the  north,  tod  the  feet  to- 
ward the  lateral  wall,  or  toward  the  south,  aad  the  other  is 
in  the  bottom  of  the  portico,  equally  acroH,  and  \oo1di^ 
toward  the  first.  The  band  nearest  the  axisof  the  portico, 
or  the  north,  presents  flrst,  on  the  side  of  the  entnnce,  or 
east,  and  toward  the  head  of  the  ftmale  figure,  the  Lion, 
placed  a  tittle  behind,  and  mardiing  toward  the  bottom,  the 
feet  directed  toward  the  lateral  wall.  Behind  the  Lion,  *t 
the  commencement  of  the  band,  are  two  smaller  Lion*. 
Before  it  is  the  Scarabsus,  and  then  the  Twina  mardÛDg  in 
the  same  direction  ;  then  the  Bull  and  the  Ram,  and  tbt 
Fiahea  close  to  each  other,  placed  across  upon  the  middle  of 
the  band,  the  Bull  having  its  head  toward  the  lateral  wall, 
the  nun  toward  the  axis.     I'he  Aquarius  is  more  distant, 


THEORY  OF  THE  EARTH.       805 

the  tour  of  the  zodiac  in  S6,000  years  ;  that  it 
indicated,  for  example,  the  position  of  the  sol- 


and  resumes  the  same  direction  toward  the  bottom  as  the 
first  signs»  On  the  band  nearest  the  lateral  wall  and  the 
north,  we  see  first,  but  at  a  considerable  distance  fiom  the 
wall  of  the  bottom,  or  the  west,  the  Caprioom,  which 
marches  in  a  contrary  direction  to  the  Aquarius,  and  is  di- 
rected toward  the  east,  or  the  entrance  of  the  portico, 
having  the  feet  turned  toward  the  lateral  wall.  Close 
upon  it  is  the  Sagittarius,  which  thus  corresponds  with  the 
Fishes  and  Ram.  It  also  marches  toward  the  entrance  ;  but 
its  feet  are  turned  toward  the  axis,  and  in  a  contrary  di- 
rection to  those  of  the  Capricorn.  At  a  certain  distance 
before^  and  pbcednear  one  another,  are  the  Scorpion  and  a 
woman  holding  the  Balance.  Lastly,  a  little  before,  but 
still  at  a  oomideiaBUe  distance  from  the  anterior  or  eastern 
eztremitj,  is  the  Virgin  which  is  preceded  by  a  sphinx. 
The  Virgin  and  the  woman  holding  the  Balance,  have  also 
their  feet  toward  the  wall,  so  that  the  Sagittary  is  the  only 
one  which  is  placed  with  its  head  contrary  to  the  other 
aigna. 

To  the  north  of  Esne  is  a  small  isolated  temple,  equally 
fiidng  the  east,  and  having  a  zodiac  also  in  its  portico 
(Great  Work  on  Egypt,  Antiquities,  vol.  i.  Plate  S?-)  This 
sodiac  is  upon  two  lateral  and  separated  bands.  That 
which  extends  along  the  south  side  commences  with  the 
Lion,  which  marches  toward  the  bottom,  or  toward  the 
west,  the  feet  turned  toward  the  waU,  or  the  south.  It  is 
preceded  by  the  Scarabœus,  and  the  latter  by  the  Gemini, 
«»fffy^»"^g  in  the  same  direction.  The  Bull,  on  the  con- 
trary, faces  them,  having  a  direction  toward  the  east  But 
the  Ram  and  the  Fishes  resume  the  direction  toward  the 
bottom,  or  toward  the  west     On  the  band  of  the  north 
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KtitùJ  point  ;  antt,  secundhf,  that  tbe  Htatc  of  tbr  1 
hcsTOM   rppraented   wu  precisely    that   vlûdi 
took  plan  at  the  pcrioil  when  the  monument  wai  I 


v  tlw  bottoni,  or  the  west,  trunb* 
at,  the  feet  turned  towtrl 
1am  «an.  pntaàtà  hj  Ihe  Caprioom  mnd  Sagittair,  bod 
MarcUng  ôl  tk*  mm  éjnctwa  Tbe  other  •igns  are  kMt; 
bat  il  >•  clear  tint  dw  Virgin  atuEt  huve  inarched  at  fiw 
kaid  of  lliia  IihhI.  ^  ibc  lid»  next  the  eotrsnce.  Among 
•he  KeeaMTjp  %ifR*  «f  dlil  «nail  sodiac,  idhH  be  »• 
I— i>»l  twa  aiiigwl  Saan  plaeed  acnMS,  the  <me  betveet 
Ae  B«U  HmI  tW  Twim.  the  atha-  between  the  Scorpka 
ukI  Saçittary,  anl  each  oesriy  in  the  middle  of  iti  band  : 
tlw  Meani],  howerer,  a  little  more  advatwed  toward  tbt 


It  «u  at  fir^  thought,  that,  in  the  great  aodiac  of  Eme, 
the  division  of  the  entrance  took  place  between  the  Virgin 
and  the  Lian,  and  that  of  tbe  bottom  between  tbe  Fish«a 
and  the  Aquarius.  But  Mr  Hamilton,  and  MM.  de  JoUoit 
and  \  illipD.  have  supposai,  that,  in  the  Sphinx,  which 
precedes  the  \irgin,  they  found  a  repetition  of  the  Lion, 
analogous  to  that  of  the  Cancer  in  the  great  lodiac  of  Den- 
dera  ;  so  that,  according  to  them,  tbe  division  would  be  at 
tbe  Lion.  In  fact,  «  îthout  this  explanation,  there  would 
only  be  five  signs  on  one  aide,  while  there  would  be  «even 
on  the  other. 

With  regard  to  the  small  Eodiac  of  the  north  of  Esn^  it 
is  not  known  whether  some  emblem  analogous  to  tbi) 
Sphinx  may  have  occurred  in  it,  because  this  part  is  de- 
stroyed— See  British  Review,  February  1817,  p-  136;  and 
Critical  Letter  on  Zodiacomania,    p.  33. 
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erected,— two  rappotitioiw  which  themadfei^  ai 
it  evident,  siqipoae  a  gieat  number  of  cthem. 
-  In  point  of  fiict,  are  the  figures  of  these  sodiaci 
the  consteUation8,«^the  true  groups  of  stars  which 
at  present  bear  the  same  names,  or  merely  what 
«stronomerscall  ngns,àiat  is  to  say,  divisions  (^the 
aodiac  proceeding  from  one  of  the  oolures,  what- 
ever place  this  cdure  occupies  f  Is  the  pmnt  at 
which  these  zodiacs  have  been  divided  into  two 
bands,  necessarily  that  of  a  solstice  ?  Is  the 
division  of  the  side  next  the  entrance^  neee»* 
sarily  that  of  the  jammer  solstice  ?  Does  this 
division  indicate,  even  in  general,  a  phenomenon 
dependent  upon  jthe  precession  of  the  equinoxes  ? 
Does  it  not  refer  to  some  period  the  rotation  of 
which  would  be  less  ;  for  example,  to  the  moment 
of  the  tropical  year  when  such  or  such  sacred  years 
of  the  Egyptians  commenced,  which,  being  shorter 
than  the  true  tropical  year  by  nearly  six  hours, 
would  make  the  tour  of  the  zodiac  in  1508  years  ? 
Lastly,  whatever  signification  it  may  have  had^ 
has  it  been  intended  by  it  to  mark  the  time  when 
the  zodiac  was  sculptured,  or  that  when  the  tem-^ 
pie  was  built  ?  Has  not  the  object  been  to  record 
a  previous  state  of  the  heavens  at  some  period 
which  was  interesting  in  a  religious  point  of  view, 
whether  it  had  been  actuaUy  observed,  or  inferred 
from  a  retrograde  calculation  ? 

From  the  mere  announcement  of  such  ques- 
tions, it  will  be  perceived  how  complicated  they 
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necesssrily  are,  how  much  «lubject  to  eontiotcm 
any  scdution  that  might  be  adopted  on  this  sul^Mt 
would  be,  and  how  little  tjoalified  to  serve  as  i 
solid  proof,  for  the  solution  of  another  problesi, 
such  as  the  antiquity  of  the  Kgyptian  nation. 
And  it  may  be  said,  witli  regard  to  ihow  «1» 
hare  attempted  to  infer  a  date  from  these  diu, 
that  there  have  aiisen  as  many  opinions  as  tfam 
have  been  authors. 

The  learned  astronomer  Mr  Burkhard.  from  a 
first  examination,  judged  that,  at  Dendeta,  the 
solstice  is  marked  by  the  Lion  ;  which  would  make 
it  two  signs  less  remote  than  at  the  present  day, 
and  the  temple  at  least  4000  years  old  *.  He 
gave,  at  the  same  time  an  antiquity  of  7000  years 
to  that  of  Esnc,  although  it  is  not  known  how  he 
had  purposed  to  reconcile  these  numbers  with 
what  we  know  of  the  precession  of  the  equinoxes. 
The  late  M.  Lalande,  seeing  that  the  Cancer  was 
repeated  on  the  two  bands,  imagined  that  tte  sol- 
stice passed  to  the  middle  of  that  constellation; 
but  as  this  was  the  case  also  in  the  sphere  of  £u- 
doxus,  he  concluded  that  some  Grecian  artist 
might  have  represented  this  sphere  on  the  coling 
of  an  Egyptian  temple,  without  knowing  that  it 
represented  a  state  of  the  heavena  which  no  km- 


•  Detcription  of  the  Pyr»mids  of  Ghixa,  by  M,  Grabnt, 

P  in. 
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ger  existed  *.  This,  as  is  seen,  yruMfL  conclusion 
rery  different  from  that  of  Mr  Burkhaid.  Dupidë 
was  the  first  who  thought  it  necessary  to-  seareb 
for  proofs  of  the  idea,  in  some  measure*  confident^ 
ly  adopted,  that  it  was  the  solstice  that  was  denot- 
ed. He  found  them,  with  reference  to  the  great 
zodiac  of  Dendem,  in  the  globe  on  the  top  of  the 
pyramid,  and  in  several  emblems  placed  near  dif- 
ferent signs,  and  which  he  imagined,  sometimes 
according  to  the  opinion  of  andent  authors,  such 
as  Plutarch,.  Horns  Apollo j  or  Clement  of  Alex<»^ 
ondria,  sometimes  according  to  his  own  conjec- 
tures, ought  to  be  r^arded  as  representing  phe^ 
nomena  which  had  been  really  those  of  the  eea- 
sons  affected  at  each  sign.  As  for  the  rest,  he 
maintained  that  this  state  of  the  heavens  affords 
the  date  of  the  monument,  and  that  it  is  the  ori- 
ginal, and  not  a  copy,  of  the  sphere  of  Eudoxus, 
that  was  represented  at  Dendera,  which  would 
refer  it  to  a  period  of  1468  years  before  Christ, 
or  to  the  reign  of  Sesostris.  The  number  of  nine- 
teen boats,  however,  placed. under  each  band,  fur- 
nished him  with  the  idea  that  the  solstice  might 
probably  have  been  at  the  nineteenth  degree  of 
the  sign,  which  would  make  it  288  years  older  f . 


*  Connaissance  des  Temps  for  the  year  xiv. 
t  Observations  upon  the  zodiac  of  Dendera,  in  the  Revue 
Philosophique  et  Littéraire,  1806,  p.  257,  «/  ^q- 

Q 
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Mr  Hamilton  *  having  remarkeii,  that,  at  Deii- 
dera,  the  Scarabceus  belonging  to  the  side  of  the 
asccDdiDg  signs  is  smaller  than  that  of  the  other 
side,  an  English  author  t  has  concluded  from  this 
that  the  solstice  may  have  been  nearer  its  actual 
point  than  the  middle  of  the  Cancer,  which  would 
carry  us  back  to  a  period  of  1000  or  ISOO  rears 
before  Christ. 

The  late  M.  Nonet,  judging  that  the  globe, 
the  rays,  and  the  homed  head,  or  head  of  Tsia,  re~ 
present  the  heliacal  rising  of  Sirius,  supposed  that 
it  was  intended  to  mark  an  epoch  of  the  Sotbian 
period,  but  that  it  was  intended  to  mark  it  by  the 
place  which  the  solstice  occupied.  Now,  in  the 
last  but  one  of  these  periods,  that  which  elapaed 
between  2782  and  1322  before  Christ,  the  solstice 
had  passed  irom  30°  48'  of  the  constellation  of  the 
Lion  to  1S°  Si'  of  Cancer.  At  the  middle  of  this 
period,  it  was  therefore  at  23°  34/  of  cancer.  The 
heliacal  rising  of  Sirius  happened  then  some  days 
after  the  solstice  ;  and  this  is  nearly  what  has 
been  indicated,  according  to  M.  Nouet,  by  the  re- 


■  Mgyptiaca,  p.  212. 

+  See  in  the  British  Review  of  February  1817,  p.  IS.  el 
teq.  the  article  No.  vi.  upoa  the  origin  and  antiquity  of  tbe 
Eodiac.  It  is  tnuislated  at  the  end  of  Swarti'a  Critical  Let- 
ter upon  the  Zodiaconuuiia. 
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petition  of  the  Scarabœus,  and  by  the  figure  of  Si- 
nus with  the  rays  of  the  sun  placed  at  the  com- 
mencement of  the  band  to  the  right.  Calculating 
upon  this  basis,  he  concludes  that  the  temple  of 
Dendeni  was  built  2052  years  before  Christ,  and 
that  of  Erne  4600*. 

All  these  calculations,  even  admiring  that  the 
division  marks  the  solstice,  would  still  be  suscep- 
tible of  many  modifications  ;  and,  at  first,  it  ap- 
pears that  their  authors  have  supposed  the  con- 
stellations all  of  thirty  degrees  like  the  signs,  and 
have  not  reflected  that  it  is  far  from  being  the 
case  that  they  are  thus  equal,  at  least  as  they  are 
represented  at  the  present  day,  and  as  the  Greeks 
have  transmitted  them  to  us.  In  reality,  the  sol- 
stice, which  is  at  present  on  this  side  of  the  first 
starsof  the  constellation  of  Gemini,  could  only  have 
left  the  first  stars  of  the  constellation  of  Cancer 
forty-five  years  before  Christ,  and  had  left  the 
constellation  of  Leo  only  1260  years  before  the 
same  era. 

My  distinguished  and  learned  colleague,  M. 
Delambre,  has  favoured  me  with  the  following 
table  and  remarks,  which  illustrate  what  has 
been  ab3ve  said. 


*  S«e  M.  Nouef  8  Memoir  in  Volne3r'8  New  Inquiries  re- 
garding Ancient  History,  vol.  iii.  p.  32S-S36. 
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"Theltoigitudcs  of  the  stars,  for  18O0,l 
taken  from  the  Berlin  Tahles,  and  arc  those  d 
Lacaillc,  Bradley,  or  Flamstead.  'Flic  first  and  the 
Uat  of  cac)i  constellation  have  becu  taken,  as  ncU 
as  Mine  of  the  brightest  of  the  intermediate  stan. 
The  thin!  coliimo  indicates  the  year  in  which  the 
loni^tude  of  the  star  was  0',  that  is  to  uy,  tiiat 
in  which  the  star  wa».  iit  the  eqitinoxial  colure  of 
spfing.  The  last  column  indicates  the  yeaiwheu 
the  star  was  in  the  solstiUal  colure,  whether  of 
winter  or  of  summer. 

'*  For  Aries,  Tanrus,  and  Gemini,  the  winter 
solstice  has  been  chosen  :  for  the  other  eonstella- 
tions  the  sumiuer  solstice  has  been  chosen,  foi 
the  sake  of  not  receding  into  too  remote  anti- 
quity, and  of  not  approaching  too  near  modem 
times.  It  will  he  easy  to  find  the  opposite  sol- 
stice, hy  adding  the  somiperiod  of  12,960  years. 
The  same  ride  will  serve  for  finding  the  time 
when  the  star  has  been,  or  will  be,  at  the  autum- 
nal equinox. 

"  The  sign  —  indicates  the  years  before  our  era, 
the  sign  +  the  year  of  our  era  ;  and  the  last  hne, 
at  the  end  of  cacti  sign  under  the  title  of  dura- 
tion, gives  the  extent  of  the  constellation  in  de- 
grees, and  the  time  which  the  equinox,  or  the 
solstice,  occupies  in  traversing  the  eonstellation 
from  one  end  to  the  other. 
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"  The  precession  of  d(r  yearly  has  been  supposed, 
this  being  the  result  of  the  comparison  of  the 
catalogue  of  Hipparchus  with  the  modem  cata- 
logues. We  have  thus  the  advantage  of  round 
numbers,  and  a  general  accuracy  that  may  be  re- 
lied upon.  The  entire  period  is  thus  35,920 
years;  the  semiperiod,  12,960  years;  the  quar- 
ter period,  6480  years  ;  the  twelfth,  or  a  sign, 
2160  years. 

**  It  is  to  be  remarked,  that  the  constellations 
leave  empty  spaces  between  them,  and  that  some- 
times they  encroach  upon  each  other.  Thus,  be- 
tween the  last  star  of  Scorpio,  and  the  first  of 
Sagittarius,  there  is  an  interval  of  6f  degrees. 
On  the  other  hand,  the  last  of  Capricorn  is  more 
advanced  by  14"^  in  longitude,  than  the  first  of 
Aquarius.  Hence,  even  independently  of  the  in- 
equality of  the  sun's  motion,  the  constellations 
would  afford  a  very  unequal  and  very  erroneous 
measure  of  the  year  and  its  months.  The  signs 
of  30°  furnish  a  more  convenient  and  less  defec- 
tive one.  But  the  signs  are  merely  a  geometri- 
cal conception  ;  they  can  neither  be  distinguished 
nor  observed  ;  and  they  are  continually  changing 
place  from  the  rétrogradation  of  the  equinoxial 
point. 

"  We  have  at  all  times  been  able  to  determine, 
in  a  rough  manner,  the  equinoxes  and  solstices  ; 
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at  the  lung  run  it  has  beeu  remarked,  that  tlir 
appearance  of  the  heavens  was  no  longer  exacllT 
the  same  that  it  anciently  was  at  the  times  of  the 
equinoxes  and  solstices.  But  we  have  never  heeii 
ahle  to  observe  exactly  the  heliacal  rising  of  a 
star,  being  always  necessarily  sonic  days  wide  of 
it;  and  people  frequently  speak  of  it,  without 
possessing  a  fixed  datum  on  which  to  count. 
Before  Hipparehus,  we  find  nothing,  either  in 
books  or  in  traditions,  that  can  he  submitted  to 
calculation  ;  and  it  is  this  which  has  gireit  rise  to 
so  many  systems.  Controversies  have  arisen  with- 
out a  £uiBcicnt  knowledge  of  the  subject.  Those 
who  arc  not  astronomers  may  form  ideas  as  beau- 
tiful as  they  please  of  the  knowledge  of  the  Chal- 
deans, Egyptians,  &c.  ;  no  real  inconvenience  will 
result.  The  enterprise  and  knowledge  of  the  mo- 
dems may  be  lent  to  these  nations,  but  nothing 
can  be  borrowed  from  them  ;  for  they  have  either 
had  nothing,  or  they  have  left  nothing.  Astro- 
nomers will  never  derive  from  the  ancients  any 
thing  that  can  be  of  the  slightest  utility.  Let  us 
leave  to  the  learned  their  vain  conjectures,  and 
confess  our  utter  ignorance  respecting  things  of 
little  use  in  themselves,  and  of  which  no  monu- 
ment remains. 

"The  limits  of  the  constellations  vary  according 
to  the  authors  which  we  consult.  We  find  these 
limits  extend  or  contract,  as  we  pass  from  Hip- 
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parcfaus  to  Tycho,  from  Tycho  to  Hevelius,  from 
Herelius  to  Flamstead,  Lacaille,  Bradley,  or 
Piazzi. 

**  I  have  said  elsewhere,  the  constellatioDs  are 
good  for  nothing,  unless  at  the  most  to  enable  us 
to  mark  the  stars  with  more  ease  ;  whereas  the 
stars  in  particular  afford  fixed  points  to  which  we 
can  refer  the  motions,  whether  of  the  colures  or  of 
the  planets.  Astronomy  commenced  only  at  the 
period  when  Hipparchus  made  the  first  catalogue 
of  the  stars,  measured  the  revolution  of  the  sun, 
that  of  the  moon,  and  their  principal  inequalities. 
The  rest  presents  nothing  but  darkness,  uncer- 
tainty, and  gross  error.  The  time  would  be  lost 
that  were  occapied  in  attempting  to  reduce  this 
chaos  to  order. 

**  I  have  given,  with  the  exception  of  a  few 
particulars,  the  whole  of  my  opinion  on  this  sub- 
ject. I  am  nowise  anxious  about  making  con- 
verts, for  it  gives  me  little  concern  whether  my 
ideas  be  adopted  or  not  ;  but,  if  my  reasons  be 
compared  with  the  reveries  of  Newton,  Herschell, 
Bailly,  and  so  many  others,  it  is  not  impossible 
but  that,  in  time,  these  more  or  less  brilliant  chi- 
meras will  no  longer  be  relished. 

"  I  have  attempted  to  determine  the  extent  of 
the  constellations,  according  to  the  catasterisms 
of  Eratosthenes  ;  but  the  thing  is  really  im- 
possible.    The  matter  would  be  still  worse  were 


r 


220  TIIFOKV  Ot  THK  EAKTH. 

wc  to  cousult  Hygin,  anil  e&pccially  Finiiicus. 
The  following  is  what  I  have  made  out  &Din 
EratoetheneB. 


1747 

Tnuni»,— 

.       ..18Sâ 

Cimccr,  — 

1204 

2617 

Virgo.— 

3307 

Sagittariu 
Copri. 
Aquariiiit,  - 
Pisces, 


"  As  to  the  ChaldeauB,  Egyptians,  Cbinete, 
and  Indianîi,  there  is  no  want  of  reveries  among 
tlieiii.  0»c  can  ahsointeiy  make  nothing  of  them. 
My  opinion  witli  regard  to  them  may  be  seen  in 
tlie.  preliminary  discourse  of  my  History  of  the 
Astronomy  of  the  Middle  Age,  p.  xvii  and  xviii. 
Sec  also  the  note  atfixcdtothe  Report  on  the  Me- 
moirs of  M,  de  l*aravey,  vol.  viii.  of  the  Nouvelles 
Annales  des  \''oyages,  and  republished  by  M.  de 
Paravcy  in  his  Summary  of  his  Memoirs  upon  the 
Origin  of  the  Sphere,  p.  34,  31-36.     See  further 


*  EratoatheiKjs  liaa  made  but  one  cunstellation  of  tiiv 
Scorpion  and  Talons-  Hv  indicates  the  c 
tlie  latter  witliout  its  termination  ;  and  as 
years  to  Scorpio,  properly  so  called,  there  t 
tlic  other,  on  the  supposition  that  there  h 
simce  Iwtween  these  two  constellations. 


I  not  on  emptr 
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the  Analysis  of  the  Mathematical  Labours  of  the 
Academy  in  1820,  p.  78  and  79. 

"  Delambre." 

It  would  still  have  to  be  ascertained  at  what 
period  the  observers  ceased  to  place  the  constella- 
tion  in  which  the  sun  entered  after  the  solstice, 
at  the  head  of  the  descending  signs,  and  whether 
this  was  done  as  soon  as  the  solstice  had  retro- 
graded sufficiently  to  touch  the  preceding  constel- 
lation. 

Thus  MM.  JoUois  and  Devilliers, — to  whose 
unremitting  zeal  we  are  indebted  for  an  accurate 
knowledge  of  these  famous  monuments,  always 
considering  the  division  towards  the  entrance  of 
the  porch  as  the  solstice,  and  judging  that  the 
Virgin  must  have  been  regarded  as  the  first  of  the 
descending  constellations,  insomuch  as  the  sol- 
stice had  not  receded  at  least  so  far  as  the  middle 
of  the  constellation  of  the  Lion  ;  and,  believing 
that  they  saw  farther,  as  we  have  mentioned, 
that  the  Lion  is  divided  in  the  great  zodiac  of 
Esne, — have  not  given  to  that  zodiac  a  more  re- 
mote antiquity  than  2160  years  before  Christ.* 

Mr  Hamilton,  who  was  the  first  that  observed 
this  division  of  the  sign  of  the  Lion,  in  the  zodiac 

*  See  the  great  work  on  Egypt.  Antiq.  Mem.  vol.  i. 
p.  486. 
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of  Knte,  reduc-ed  the  distance  of  the  period  t- 
which  the  solstice  occurred  there,  to  1 400  yean  be- 
fore  Chmt-  A  great  maiiy  other  opinions  bare 
appeared  on  the  same  subject.  M.  Rhode,  for  ex- 
ample,  has  proposed  t»vo.  The  first  refa^  the 
aodiac  of  the  portico  of  Dendera  to  a  period  of 
591  years  before  Christ;  the  second,  to  1290» 
M-  Latreille  ha^  fixed  the  period  of  this  zodiac 
at  670  years  before  Christ;  that  of  the  plani- 
sphere at  550  ;  that  of  the  zodiac  of  the  great 
temple  of  Esnc  at  £550  ;  and  that  of  the  tmatl 
one  at  1760. 

But  a  difficulty  inherent  in  all  the  dates,  which 
proceed  on  the  double  suppositon,  that  the  di- 
vision marks  the  solstice,  and  that  the  position 
of  the  solstice  marks  the  epoch  of  the  monument, 
is  the  unavoidable  consequence  that  the  sodiac  of 
Esne  must  have  been  at  least  SOOO,  and  perhaps 
3000,  years  f  older  than  that  of  Dendera,  a  con- 
sequence which  evidently  involves  the  suppo^tion 
in  ruin  ;  for  no  one,  in  any  degree  acquainted 
with  the  history  of  the  arts,  could  believe,  that 


*  Rhode.  Essay  upon  tbe  Age  of  the  Zodiac,  and  the 
Origin  of  the  Constellations,  in  Gennan.  Breslaa,  1809, 
p.  78. 

t  According  to  the  tables  of  M.  Delainbre's  note  abore, 
the  soktice  has  remained  3474,  or  at  leut  3307  yean,  in 
the  constellation  of  virgo,  the  one  which  occapies  the  great- 
est Rpace  in  the  zodiac,  and  2617  in  that  of  the  Lion. 
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two  edifices,  so  similar  in  their  style  of  architec- 
ture, could  have  been  erected  at  periods  so  remote 
from  each  other. 

The  feeling  of  this  impossibility,  joined  al- 
ways to  the  belief  that  this  division  of  the  zo- 
diacs indicates  a  date,  has  given  rise  to  another 
conjecture,  namely,  that  the  intention  had  been 
to  mark  the  particular  sacred  year  of  the  Egyp- 
tians, in  which  the  monument  had  been  erected. 
As  these  sacred  years  consisted  only  of  365  days, 
if  the  sun,  at  the  commencement  of  one  occupied 
the  commencement  of  a  constellation,  he  would 
be  nearly  six  hours  later  in  returning  to  the 
commencement  of  the  following  year,  and,  after 
121  years,  he  would  only  be  at  the  commence- 
ment of  the  preceding  sign.  It  seems  natural 
enough  that  the  builders  of  a  temple  might  wish 
to  indicate  about  what  period  of  the  great,  or  So- 
thian  year,  it  had  been  erected  ;  and  the  indica- 
tions of  the  sign,  by  which  the  sacred  year  then 
commenced,  was  a  good  enough  means.  It  will 
be  perceived,  that,  calculating  upon  this  assump- 
tion, there  will  be  an  interval  of  from  120  to 
150  years  between  the  temple  of  Esne  and  that 
of  Dendera.  But,  in  his  mode  of  solving  the 
problem,  there  remained  to  be  determined  in 
which  of  the  great  years  these  buildings  had 
been  erected,  whether  in  that  which  ended  in  the 


I 
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yt'ar  1^8  <ifter,  or  in  that  which  ended  iu  l^SI 
before  Christ,  or  in  sonic  other. 

The  late  VisiMHiti,  who  was  the  first  author  of 
this  hypothesis,  taking  the  sacred  year,  whose 
commencement  corresponded  with  the  sign  of 
the  Lion,  and  judging  from  the  resemblance  of  the 
signs,  that  tiiey  had  been  re|)rescnted  at  a  penod 
wlien  the  opinions  of  the  Greeks  were  not  un- 
known to  tlic  Egyptians,  was  naturally  led  to  make 
choice  of  the  end  of  the  last  great  year,  or  the  space 
that  elapsed  between  the  year  12  and  the  year 
138  after  Christ*,  which  appeared  to  him  to  ac- 
cord with  the  Greek  inscription,  of  which,  how- 
ever, he  knew  little  more  than  that  it  was  sud  to 
make  mention  of  one  of  the  Ctesars. 

M.  Testa,  seeking  the  date  of  the  monument 
in  another  order  of  ideas,  went  so  far  as  to  sup- 
pose tiiat  since  the  Virgin  is  seen  at  Esne,  at  the 
head  of  the  zodiac,  it  was  meant  thereby  to  repre- 
sent the  era  of  the  battle  of  Actium,  such  as  it 
had  been  established  with  regard  to  Egypt,  by  a 
decree  of  the  senate,  mentioned  by  Dion  Cassius, 
and  which  commenced  in  the  month  of  Septem- 
ber, the  day  on  which  Alexandria  was  taken  by 
Augnstns.f 


•  Translation  uf  Ik-ruJotus  by  Lurcher,  vol.  li.  p.  570. 

+  See  the  Dissertiitioii  of  the  Abbé  Dominique  Testa, 
Sojjro  due  Zodiaci  iiiii'ellunieiite  scoiwrtc  nell'  Egittu, 
Rume,  1802,  p.  .14. 
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M.  de  Pamtey  oonndfirad  tlieie  wdiaa  in  a 
atw  point  of  View,  which  emlmeed  at  once  beta 
the  levdntion  of  the  eqiiiiiozeii^  and  that  of  the 
great  year.  Supipoeing  that  the  circnlar  i^ani* 
ephere  of  Dendera  mnst  have  been  set  to  theeari» 
and  that  the  axis  from  north  to  south  is  the  line  of 
the  solstices»  he  found  the  summer  solstice  at  die 
second  of  ihe  Twins^  and  that  of  winter'  at  the 
buttock  of  the  Sagittary,  while  the  line  of  the 
equinoxes  would  have  passed  through  the  Fishes 
and  the  Virgin,  from  which  he  obtained  fiir  date 
the  first  century  of  our  era. 

According  to  this  method,  the  division  of  the 
zodiac  of  the  portico  could  no  longer  refer  to  the 
colures,  and  the  mark  of  the  solstice  must  be 
sought  for  elsewhere.  M.  de  Paravey  having 
remarked  that  there  are  between  all  the  signs 
figures  of  women  bearing  a  star  upon  their  heads^ 
and  marching  in  the  same  direction,  and  obser- 
ving that  the  one  which  comes  after  the  twins,  is 
alone  turned  in  a  direction  contrary  to  the  others, 
judged  that  it  indicates  the  conversion  of  the 
sun  or  the  tropic,  and  that  this  zodiac  cones- 
ponds  in  this  way  with  the  planisphere. 

By  applying  the  idea  of  easting  to  the  small 
zodiac  of  Esne,  the  solstices  would  be  found  be- 
between  the  Twins  and  the  Bull,  and  between 
the  Scorpion  and  Sagittary  ;  they  would  even  be 
marked  by  the  change  of  direction  of  the  Bull, 
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and  by  the  winged  Rams  i)laced  across  at  these  tw» 
places.  In  the  great  zodiac  of  the  same  citjr, 
the  marks  would  be  the  cross  position  of  the 
Bull,  and  the  reversed  one  of  the  Sagittary. 
T!«cre  would  thus  be  but  a  portion  of  a  constel- 
lation traverscti  between  the  dates  of  Esne  and 
those  of  Deiidera,  but  even  this  would  be  still  too 
long  for  buildings  so  closely  resembling  each  other. 
An  oiieratiou  of  the  late  Al.  Delanibre  upt» 
the  circular  planisphere  appears  to  confirm  these 
conjectures,  detracting  from  its  remote  antiqui- 
ty ;  for,  on  placing  the  stars  upon  Hipparchu^s 
projection,  according  to  the  theory  of  that  astro- 
nomer, and  according  to  the  poeitions  'which  he 
has  given  them  in  his  catalogue  ;  and  augment- 
ing all  the  longitudes,  so  that  the  solstice 
might  pass  through  the  second  of  the  Twins,  he 
nearly  reproduced  this  planisphere  ;  and  "  the  re- 
semblance," says  he,  "  would  have  been  still 
greater,  had  the  longittides  been  adopted  such  as 
they  are  in  tlie  catalogue  of  Ptolemy,  for  the  year 
123  of  our  era.  On  the  contrary,  by  referring  to 
twenty-five  or  twenty-six  centuries  back,  the 
right  ascensions  and  the  declinations  will  be  con- 
aiderably  changed,  and  the  projection  will  assume 
quite  a  different  figure  *.     All  our  calculations," 


'  Delambre.     Note  nt   the  end  of  the   Report  on  the 
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adds  this  great  86tix>nomer,  ^'  lead  us  to  this  con- 
chision,  that  the  sculptures  are  posterior  to  the 
epoch  of  Alexander." 

In  reality,  the  circular  planisphere  having  been 
brought  to  Paris  by  the  care  of  MM.  Saunier 
and  Lelorratn,  M.  Biot,  in  a  work  founded  upon 
precise  measurements  and  calculations  full  of  in- 
genuity, has  determined  that  it  represents,  ac« 
cording  to  an  exact  geometrical  projection,  the 
fttate  of  the  heavenïs,  such  as  it  was  700  years  be- 
fore Christ  ;  but  he  1)y  no  means  concludes  that 
it  had  been  sculptured  at  that  period  . 

In  fiiet,  ail  these  efforts  of  intellect  and  science, 
in  so  far  ab  they  concern  the  epoch  of  the  monu- 
ments» have  become  superfluous,  since  finishing 
where  they  should  naturally  have  begun,  if  the 
first  observers  had  not  been  blinded  by  prejudice, 
people  have  taken  the  trouble  of  copying  and  re- 
storing the  Greek  inscriptions  engraved  upon 
these  monuments,  and  especially  since  M.  Cham- 
poUion  has  discovered  the  method  of  decyphering 
those  which  are  expressed  in  hieroglyphics. 


Memoir  of  M.  de  Paravey.     Thb  report  is  printed  in  the 
Nouvelles  Annales  des  Voyages,  vol.  viii. 

*  See  the  work  of  M.  Biot,  entitled.  Recherches  sur 
plusieurs  points  de  l'Astronomie  Egyptienne,  appliquées  aux 
monumens  astronon\jques  trouvés  en  Egypte  ;  Paris,  1828, 
8vo. 
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It  ie  now  certaio,  and  the  Greek  ioscriptioiu 
^ee  with  the  hieroglyphical  inscriptions  in  prov- 
iug  it, — it  is  certain,  vie  Eay,  that  the  temples 
in  which  zodiacs  have  been  Bculpttired,  were  built 
during  the  time  when  Egypt  was  subject  to  the 
Romans.  The  portico  oi'  tlie  temple  of  Dendcrs, 
according  to  the  Greek  inscription  of  its  frouti&- 
^ce,  is  consecrated  to  tlie  safety  of  Tiberius  ». 
On  ihe  planisphere  of  the  same  tempie  we  read 
the  title  oî  Auiocrator  in  hieroglypliical  charao- 
terB  f  ;  and  it  is  probable  that  it  refers  to  Nero. 
The  small  temple  of  Esne,  that  of  which  the  ori- 
gin has  been  placed  on  the  lowest  calculation  be- 
tween  2700  and  3000  years  before  Christ,  has  s 
column  sculptured  and  painted  in  the  sixth  year 
af  Antonine,  147  years  after  Christ,  and  it  is 
painted  and  sculptured  in  the  same  style  as  the 
codiac  which  is  near  it  %■ 

Further,  we  have  a  proof  that  this  division  of 
the  zodiac,  in  such  or  such  sign,  has  no  reference 
to  the  precession  of  the  equinoxes,  or  to  the  dis- 
placement of  the  solstice.  A  mummy  case,  late- 
ly brought  from  Thebes  by  M.  Caillaud,  and  con- 

*  Letronne.    Researalie*  into  the  history  of  ^ypt  da- 
ring the  domination  of  the  Greeks  and  Romans,  p.  180. 
t  Id.  ibid.  p.  xxxviij- 
X  Letronne.    Ibid.  p.  4fi6,  and  457- 
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tsming,  acooiâiiig  té  the  rery  legible  Greek  in- 
scription upon  it,  the  body  of  a  young  mm  ip^ho 
died  in  the  ninth  year  of  Trajan,  116  years  after 
Christ  *,  presents  a  zodiac  divided  at  the  same 
point  as  those  of  Dendera  f  ;  and  all  the  appear- 
ances indicate  that  this  divisioû  marks  some  astro- 
logical theme  rehrtire  to  the  indiyidual^-^a  con*' 
dusion  which  nay  probably  be  equally  applied  to 
the  di?iflJoii  of  the  aodiaes  eontained  in  the  teuK- 
pies.  It  may  mark  either  the  astrological  theme  of 
the  time  of  their  erection,  or  that  of  the  prince 
to  whose  si^y  they  had  been  consecrated,  or 
such  another  epoch  with  relation  to  which  the 
position  of  the  sun  would  have  appeared  of  import* 
ance  to  be  noticed. 

Thus  are  dissipated  for  ever  the  conclusions 
which  people  had  drawn  from  some  ill  explained 
monuments,  against  the  newness  of  the  conti* 
nents  and  nations  ;  and  we  might  have  dispensed 
\rith  treating  of  them  so  much  in  detail  had  they 
not  been  so  recent,  and  had  they  not  made  suffi- 


*  Letronne.  Critical  and  Archaeological  Observadons 
upen  the  object  of  the  zodiacal  representations  which  remain 
to  us  of  antiquity^  occasioned  by  an  Egyptian  zodiac  painted 
in  a  mummy  case^  which  bears  a  Greek  inscription  of  the 
time  of  Trajan  ;  Paris,  1824,  8vo,  p.  30. 

t  Idem,  p.  48,  and  49, 
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cient  impreiston  still  to  retain  their  influence  over 
the  minds  of  some  individuals. 

The  Zodiac  UfarJ'ron  baring  in  itself  a  certain  md 

exataivdy  rnaote  doit: 

But  there  are  irriters  who  liavc  maintained 
that  the  zodiac  bears  in  itself  the  date  of  its  in- 
vention, liecausc  the  names  and  figures  given  to 
its  constellations  are  an  index  of  the  position  of 
the  colures  at  the  time  when  it  «vas  invented  ; 
and  this  date,  according  to  several,  is  so  evident 
and  so  remote,  that  it  is  quite  a  matter  of  indiffe- 
rence whether  the  representations  which  we  pos- 
sess of  this  drcle  are  more  or  less  andent. 

They  do  not  attend  to  the  circumstance  that, 
in  this  sort  of  argument,  there  is  a  complication 
of  three  suppositions  equally  uncertain  :  the  coun- 
try in  which  the  zodiac  is  presumed  to  hare  been 
inventeil,  the  signification  which  is  supposed  to 
have  been  given  to  the  constellations  which  occu- 
py it,  and  the  position  in  which  the  coliu-es  were 
with  relation  to  each  constellation,  when  this  sig- 
nification was  attributed  to  it.  According  as 
other  allegories  have  been  imagined,  or  as  these 
allegories  are  admitted  to  have  referred  to  the 
constellation  of  which  tlie  sun  occupied  the  first 
degrees,  or  to  that  of  which  it  occupied  the  mid- 
dle, or  to  that  into  which  it  began  to  enter,  that 
is  to  say,  of  which  it  occupied  the  last  degrees; 
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or,  lastly,  to  that  which  was  opposite  to  him,  and 
which  rose  at  night  ;  or  according  as  the  inveiv- 
tion  of  these  allegories  is  placed  in  a  different  cli- 
mate» must  the  date  of  the  zodiac  also  be  chang- 
ed. The  possible  variations  in  this  respect  might 
comprehend  so  much  as  the  half  of  the  revolution 
of  the  fixed  stars,  that  is  to  say,  13,000  years,  and 
even  more. 

In  this  manner  Pluche,  generalizing  some 
indications  of  the  ancients,  has  imagined,  that 
the  Ram  announces  the  commencement  of  the 
sun's  elevation,  and  the  vernal  equinox  ;  that 
the  Cancef  indicates  his  rétrogradation  to  the 
summer  sdttioe  ;  that  the  Balance,  the  sign  of 
equality,  marks  the  autumnal  equinox  *  ;  and 
that  the  Capricorn,  a  climbing  animal,  indicates 
the  winter  solstice,  after  which  the  sun  returns 
to  us.  According  to  this  method,  by  placing  the 
inventors  of  the  zodiac  in  a  temperate  climate, 
we  should  have  rains  under  Aquarius,  the  drop- 
ping of  lambs  and  kids  under  the  Gemini,  violent 
heats  under  the  Lion,  gathering  of  the  harvest  un- 
der the  Virgin,  the  time  of  hunting  under  the  Sa- 
gittary,  &c.  ;  and  the  emblems  would  be  appro- 


•  Vanpo,  de  l«ing.  Lat.  lib.  vi.  S^a,  quod  aliquid  sig- 
mfioent^  ut  libra  sequinoctium  ;  Macrob.  Sat.  lib.  i.  cap.  xxi. 
Caprioomus  ab  infemis  partibus  ad  superas  solem  reducens 
Caprœ  naturam  videtiir  imitari. 
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priate  enough.  If  we  slionld  then  place  the  w- 
lores  at  the  commencement  of  the  coDstellationi, 
or  at  least  the  equinox  at  the  fimt  stars  of  Ariel, 
we  should,  in  the  first  instance,  arrive  at  a  period 
of  only  389  years  before  Christ,  an  epoch  eri- 
dentljr  too  modeni,  and  which  would  render  it 
necessary  to  recur  to  a  complete  cquinoxial  pe- 
riod, or  26,000  years.  But  if  the  eqtiinox  be 
mipposcd  to  pass  through  the  middle  of  the  coU' 
«tellation,  a  period  of  about  1000  or  1200  yean 
higher  ie  obtained,  1600  or  1700  years  before 
Christ  ;  and  this  is  what  several  celebrated  men 
bave  believed  to  be  the  true  epoch  of  the  in^en- 
tion  of  the  zodiac,  the  honour  of  which  they  have, 
for  other  reasons  not  guffidently  weighty,  confer- 
red upon  Chirou. 

But  Dupuis,  who  required  for  the  origin  which 
he  endeavoured  to  attribute  to  all  religions,  that 
astronomy,  and,  in  particular,  the  figures  of  the 
w)diac  should  in  some  measure  have  preceded  all 
other  human  institutions,  has  sought  another  cli- 
mate for  the  purpose  of  finding  other  explanations 
for  the  emblems,  and  for  that  of  deducing  ano- 
ther epoch  from  them.  If,  assuming  the  Ba- 
lance as  an  cquinoxial  sign,  but  supposing  it  at 
the  vernal  equinox,  it  be  presumed  that  the  zodiac 
has  been  invented  in  Egypt,  other  sufficiently 
plauûhle  explanations  might  in  fact  be  fotind  for 
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the  dimate  of  that  country.  •  The  Capricorn,  an 
animal  with  the  tail  of  a  fish»  would  mark  ^ 
commencement  of  the  rise  of  the  Nile  at  the  ram- 
mer solstice;  the  Aquarius  and  Fishes,  the  progress 
and  diminution  of  the  inundation  ;  the  Bull,  the 
time  of  labouring  ;  the  Virgin,  the  time  of  reap- 
ing ;  and  they  would  mark  them  at  the  periods 
when  these  operations  actually  took  place.  In 
this  system,  the  zodiac  would  have  15,000  years  f 
for  a  sun  supposed  at  the  first  degree  of  each 
sign,  more  than  16,000  for  the  middle,  and  4000 
only,  on  supposing  that  the  emblem  has  been 
given  to  the  sign  at  the  opposite  of  which  the 
sun  wasi^.  It  is  to  the  15,000  years  that  Du- 
puis  has  attached  himself;  and  it  is  upon  this 
date  that  he  has  founded  the  whole  system  of  his 
celebrated  work. 

There  are  not  wanting  those,  however,  who, 
admitting  that  the  zodiac  has  been  invented  in 
Egypt,  have  imagined  allegories  applicable  to  1^ 
ter  times.  Thus,  according  to  Mr  Hamilton, 
the  Virgin  would  represent  the  land  of  Egypt 
when  not  yet  fecundated  by  the  inundation  ;  the 

*  See  the  Memoir  on  the  Origin  of  the  Constelhitions^  in 
Dupoifl's  Origine  des  Cultes,  voL  iii.  p.  334.  tl  seq. 

t  Id.  ibid.  p.  267. 

t  I>apui8  himself  suggests  this  second  hypothesis.  Ibid, 
p.  340. 
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Ijoii,  the  tiCAiiuu  when  that  country  is  most  liabk 
to  be  ovcrniu  by  ferocious  animals,  and  so  on  *. 

The  high  antiquity  of  15,000  years  would  be- 
sides induce  t))is  absurd  consequence,  that  ike 
Egyptians,  those  men  who  represented  every 
thiog  by  emblems,  and  who  must  have  attached 
A  frreat  importance  to  the  circumstance  that  thcu 
emblems  were  conformable  to  the  ideas  whidi 
they  were  intendeil  to  represent,  had  preserved  the 
signs  of  the  zodiac  thousands  of  years  after  they 
DO  longer  in  any  way  corresponded  with  their  ori- 
ginal signification. 

The  late  M.  Kemi  Raige  endeavoured  to  support 
tile  opinion  of  XJupuis  by  an  argument  o£  an  en- 
tirely new  kind  f .  Having  remarked  that  sigui* 
iications  more  or  less  analogous  to  the  figures  of 
the  signs  of  the  zodiac,  might  be  found  for  the 
Egyptian  names  of  tlie  months,  on  explaining 
them  by  the  oriental  languages,  and  finding  in 
Ptolemy  that  epifi,  which  signifies  capricom, 
commences  at  the  20th  of  June,  and  therefore 
comes  immediately  atler  the  summer  solstice,  he 


*  JEgyptiaci,  p.  215. 

t  See  in  the  Great  Work  on  Egypt,  Antiq.  Mem.  vol.  i., 
the  memoir  of  M.  Remi  Raige  upon  the  nomina]  and  ori- 
ginal zodiac  of  the  ancient  Egyptians.  See  also  the  table 
of  the  Greek,  Roman,  and  Alexandrian  months,  in  M.Hal- 
ma's  Ptolemy,  vol.  Jii, 
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somcladed  fiom  thèDo^  that»  at  the  b^giniiiiig,  Ca- 
offioom  itielf  was  at  the  suniiner  «olstiee»  and  m 
if  the  other  gigDih  as  Dupait  had  suppoeecL 

But»  independently  of  all  that  thera^  is  mevely 
mijectural  in  these  etymekgies,  Baige  did  not 
lercâve  that  it  was  nmply  by  dhance  that»  flvç 
rears  after  the  battle  of  Aetium»  in  the  year  Sd 
lefiire  Christ,  at  the  estahBdiment  of  the  fixed 
rear  of  Alexandria^  the  first  day  of  2%ofA  was 
bond  to  correspond  with  the  89th  of  the  JnHan 
August,  and  continned  to  correspcmd  since  that 
ime.  It  is  only  firom  this  epoch  that  the  Egyp- 
Jan  months  commenced  at  fixed  days  of  the  Ja« 
ian  year,  and  only  at  Alexandria  :  even  Fto- 
emy  did  not  the  less  continue  to  employ  in  his 
Almagest  the  ancient  Egyptian  year  with  its 
ague  months  *. 

Why  might  not  the  names  of  the  signs  hav^ 
leen  given  to  the  months  at  some  epoch,  or  the 
lames  of  the  months  to  the  signs,  in  the  same  ar- 
âtrary  manner  in  which  the  Indians  have  given 
o  their  twenty-seven  months  twelve  names,  se« 


*  See  the  Historical  Researdies  r^^arding  the  Attrono* 
aical  Obseryaticms  of  the  andenta,  by  M.  lâder,  a  trans- 
fttioo  of  which  has  been  inserted  by  M.  Halma  in  the  third 
olume  of  his  Ptolemy  :  and  especially  M.  Freret's  memoir 
n  the  opinion  of  Lanause»  relative  to  the  establishment  of 
[ie  Alexandrian  year,  in  the  memoirs  of  the  Academy  of 
Mies  Lettres^  vol.  xvi.  p.  308, 
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lected  Irom  Among  those  of  their  lunar  houses,  h 
reasons  which  it  is  impossible  at  the  present  di] 
to  determine*?  The  absurdity  which  iben 
would  have  been  in  preserving  for  the  constella- 
tions, during  15,000  years,  figures  and  symboli- 
cal names  which  no  longer  presented  any  rdatkl 
with  their  position,  would  have  been  nH>re  eii- 
dent  had  it  been  carried  so  far  as  to  preserve  to  the 
months  those  same  names  which  were  incessanth 
in  the  mouths  of  the  people,  and  whose  inapti- 
tude would  be  every  moment  perceived. 

And  what,  besides,  would  all  these  System 
come  to,  had  the  figures  and  the  aames  of  tin 
zodiacal  constellations  been  given  to  them  with- 
out any  relation  to  the  course  of  the  sun  ;  as 
their  inequality,  the  extension  of  several  of  then 
beyond  the  zodiac,  and  their  manifest  cooneetion 
with  the  neighbouring  constellations,  seem  to  de- 
monstrate was  the  case  f , 

What  would  still  happen,  if,  as  Macrobiua  ex- 
pressly says  X>  each  sign  must  have  been  an  em- 

■  See  the  Memoir  of  Sir  William  Jones  on  the  Antiqui- 
ty of  the  Indian  Zodiac.      Calcutta  Memoirs,  toL  ÎÎ. 

t  See  the  Zodiac  explained,  or  Researches  regarding  tlw 
Origin  and  Signification  of  the  Constellations  of  the  GnA 
Sphere,  translated  from  the  Swedish  of  M.  Swans  ;  Pstù. 
1809. 

i  Saturnalia,  lib-  i-  cap.  xxi.  sub.  6n.     Nee  toiut  Leo. 
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blemof  the  sun»  cooadered  in  aome  one  of  its  ef« 
feote  or  of  its  general  phenomena,  and  "withont 
Mfisrenee  to  the  months  when  it  pasaea,  whether 
into  the  rign,  or  to  its  opposite  ? 

Lastly,  What  if  the  names  had  been  given  in 
an  abstract  manner  to  the  divisions  of  space  or 
time,  as  they  are  now  given  by  astronomers  to 
vfhat  they  call  the  mgas,  find  had  not  been  appli- 
ed to  the  consteUations  or  groups  of  stars,  but  at 
a  period  determined  by  diance,  so  that  nothing 
could  be  concluded  from  their  signification*  ? 

In  these  suggestions  there  is,  without  doubt, 
enough  to  give  an  ingenuous  mind  a  distaste  for 
seeking  to  find  in  astronomy  proofs  of  the  anti- 
quity of  the  nations.  But  were  these  alleged 
proofs  as  certain  as  they  are  vague  and  destitute 
of  any  satisfactory  result,  what  could  be  concluded 
from  them  against  the  great  catastrophe,  which 
has  left  monuments  amply  demonstrative  in  other 


sed  ngna  qitoque  universa  zodiaci  adnaturam  soLis  jure  reft- 
runtur,  S^c.  It  is  only  in  the  explanation  of  the  Lion  and 
Capricorn,  that  he  has  recourse  to  some  phenomenon  relative 
to  the  seasons  ;  the  Cancer  itself  is  explained  in  a  general 
point  of  view,  and  with  reference  to  the  obliquity  of  the 
sun's  march. 

*  See  the  Memoir  of  M.  Guignes  on  the  Zodiacs  of  the 
Eastern  Nations,  in  the  Memoirs  of  the  Academy  of  Belles 
Lettres,  vol.  xlvii. 
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rcHpcctii  of  its  existence  ?  All  that  can  be  admit- 
tvtl  ill  this  matter  is,  what  some  modenu  haw 
thought,  that  astronomy  was  among  the  outDbet 
of  the  sciences  preserved  hj  those  whom  this  catas- 
trophe dispcrsed. 

E^jcùggeralioni  relative   to   the  Ànttqtti^  trf  ctrim 
Mining  Operationt. 

The  antiquity  of  certain  mining  operatioiis  lut 
also  been  much  exaggerated.  A  vMy  late  writer 
has  imagined,  that  the  mines  of  the  island  of 
£lba,  judging  from  the  rubbish  carried  out  of 
them,  must  have  been  «Tought  for  more  than 
40,000  years  ;  but  another  author,  who  has  also 
examined  this  rubbish  with  attention,  has  redu- 
ced the  period  in  question  to  a  little  more  than 
5000  years,  *  and  this  even  on  the  supposition 
tliat  the  ancients  did  not  extract  annually  more 
than  a  fourth  part  of  the  quantity  of  ore  now 
wTought.  But  what  reason  eould  there  be  to 
suppose  that  the  Romans,  for  example,  who  con- 
sumed so  much  iron  in  their  armies,  derived  so 
little  advantage  from  these  mines  ?  Moreover,  if 
these  mines  had  been  wrought  for  even  4000  years 


•  See  U.  de  Fi.rtia  d'Urlians  History  of  Chin 
Deluge  of  Oirvfres.  p.  Xt. 
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only,  how  should  iron  have  been  so  little  known 
in  the  times  of  remote  antiquity  ? 

General  Conchmon  rélcUive  to  the  Period  of  the  last 

Revolution, 

I  agree,  therefore,  with  MM.  Deluc  and  Do- 
lomieu,  in  diinking,  that  if  any  thing  in  geology 
be  established,  it  is,  that  the  surface  of  our  globe 
has  undeigone  a  great  and  sudden  revolution, 
the  date  of  which  cannot  be  referred  to  a  mudi 
earlier  pmod  than  five  or  six  thousand  years  ago  ; 
that  this  revolution  overwhelmed  and  caused  to 
disappear  ttie  countries  which  were  previously  in- 
habited by  man,  and  the  species  of  animals  now 
best  known  ;  that,  on  the  other  hand,  it  laid  dry 
the  bottom  of  the  last  sea,  and  formed  of  it  the 
countries  which  are  at  the  present  day  inhabited  ; 
that  it  is  since  the  occurrence  of  this  revolution 
that  the  small  number  of  individuals  dispersed  by 
it  have  spread  and  propagated  over  the  newly  ex- 
posed lands,  and,  consequently,  that  it  is  since 
this  epoch  only,  that  human  societies  have  assu- 
med a  progressive  march,  that  they  have  formed 
establishments,  raised  monuments,  collected  natu- 
ral facts,  and  invented  scientific  systems.  i 

But  the  countries  which  are  at  present  inhabi- 
ted, and  which  the  last  revolution  laid  dry,  had 
already  been  previously  inhabited,  if  not  by  mea^ 
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at  least  by  land  animais,  and,  therefore,  one  pre- 
ceding revolution  at  least  had  put  them  anda 
water  ;  and  if  we  may  judge  by  the  different  or- 
ders of  animals  the  remains  of  which  are  obsemd 
in  them,  they  had  perhaps  been  subjected  to  two 
or  three  irruptions  of  the  sea. 

Further  Researcht»  to  be  made  in  Geology. 

These  alternations  now  appear  to  me  to  fora 
the  problem  in  geology  that  it  is  of  most  import- 
ance to  solve,  or  ratlier  to  define  and  circumscribe 
within  due  limits  ;  for,  in  order  to  resolve  it  sati»- 
factorily,  it  would  be  necessary  to  discover  the 
cause  of  these  events, — an  undertaking  which 
presents  a  difliculty  of  quite  a  different  kind. 

I  repeat  it,  wc  see  pretty  clearly  what  is  going 
on  at  the  surface  of  the  continents  in  their  pre- 
sent state  ;  we  have  formed  a  tolerable  nmception 
of  the  uniform  progress  and  regular  saccession  of 
the  primitive  formations,  but  the  study  of  the  se- 
condary formations  has  been  little  more  than 
merely  commenced.  That  wonderfid  scries  of  un- 
known zoophytes  and  marine  moUusca,  succeeded 
by  reptiles  and  fresh-water  fishes  equally  un- 
known ;  and  these  again  replaced,  in  their  ton, 
by  other  zoophytes  and  roollusca,  more  nearly  re- 
lated to  those  of  the  present  day  ;  those  land  ani- 
mals, and  those  equally  unknown  ireshwat^mol- 
lusca  and  other  animals  which  next  occupied 
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IB  sorfiioe,  io  be  agam  diflplaeed  but  by  mol- 
■ea  and  other  animala  nmilar  'to  thooe  of  our 
eaent  aeas  ;  the  lebtuma  of  these  divenified  be- 
p  to  the  phuita  the  remains  of  which  aoeompany 
eirs,  the  conneetion  of  these  two  kiiq^doms  with 
e  mineral  strata  in  whidi  diey  are  deposited  ; 
lO  greater  or  less  nnifimnity  existing  between 
ese  different  orders  of  beings  in  the  different 
sins  ;-— these  are  phenomena  which  appear  to 
s  imperiously  to  demand  the  attention  of  philo- 
phers. 

Rendered  interesting  by  the  variety  of  the  pro* 
ets  of  the  partial  or  general  révolutions  of  this 
ùàï,  and  by  the  abundance  of  the  various  species 
at  figure  alternately  on  the  stage,  this  study  is 
i^ested  of  the  dryness  of  that  of  the  primordial 
mations,  and  does  not,  like  it,  almost  necessa- 
y  launch  into  hypotheses.  The  facts  are  so 
rect,  so  curious,  and  so  evident,  that  they  are 
fficient,  so  to  speak,  to  satisfy  the  most  ardent 
agnation  ;  and  the  conclusions  to  which  they 
id  from  time  to  time,  however  scrupulous  the 
server  may  he,  having  nothing  vague  in  them, 
i  equally  free  of  any  thing  arbitrary.  In  fine, 
is  in  those  events  that  approach  nearer  to  our 
n  times,  that  we  may  hope  to  find  some  traces 
more  ancient  events,  and  of  their  causes  ;  if, 
leed,  after  so  many  firuitless  attempts  as  have 
sn  already  mad^  one  may  be  permitted  to  flat* 
'  himself  with  such  a  hope. 
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These  ideas  have  haunted,  1  may  almost  say 
have  tormented  me,  during  my  researches  among 
foBsil  bones,  the  results  of  which  1  have  lately  pre- 
sented to  the  public;  researches  which  embrace 
but  a  very  small  part  of  those  phenomena  of  the 
age  preceding  the  last  general  revolution  of  the 
globe,  and  which  are  yet  intimately  connected 
with  all  the  others.  It  was  almost  impossible  that 
the  desire  should  not  arise  of  investigating  the 
general  mass  of  these  phenomena,  at  least  as  they 
occur  in  a  limited  space  around  ns.  My  excellent 
friend,  M.  Brongniart,  in  whose  mind  other  stu- 
dies excited  the  same  desire,  had  the  complais- 
ance to  associate  me  with  himself  in  the  task  ; 
and  it  is  thus  that  we  have  laid  the  first  founda- 
tions of  our  labours  upon  the  environs  of  Paris. 
But  this  work,  while  it  still  hears  my  name,  has 
become  almost  entirely  that  of  my  friend,  from 
the  infinite  attention  which  he  has  bestowed,  since 
the  first  conception  of  our  plan,  and  since  our 
journeys,  upon  the  profound  investigation  of  the 
objects,  and  the  perfecting  and  arranging  of  the 
whole.  I  have  placed  it,  with  M.  Brongniart's 
consent,  in  the  second  part  of  my  "  Recherches," 
in  that  in  which  I  treat  of  the  fossil  bones  of  our 
neighbourhood.  Although  apparently  relating 
only  to  a  rather  limited  extent  of  country,  it  af- 
fords numerous  results,  which  are  applicable  to 
geology  in  general,  and,  in  thi^^int  of  view,  it 
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may  be  considered  as  intimately  connected  with 
the  present  discourse  ;  at  the  same  time,  that  it 
is,  without  a  doubt,  one  of  Ûïe  best  ornaments  of 
my  work  ♦ 

In  it  there  is  presented  the  history  of  the  most 
recent  changes  that  have  taken  place  in  a  particu- 
lar basin,  and  it  descends  so  far  as  the  Chalk  forma- 
tion, the  extent  of  which  over  the  globe  is  vastly 
more  considentble  than  that  of  the  materials  of 
the  basin  of  Paris.  The  chalk,  which  has  been 
censidered  so  modem,  is  thus  found  to  be  ad- 
vanced in  antiquity  among  the  ages  of  the  great 
period  preceding  the  last  catastrophe.  It  forms 
a  sort  of  limk  between  the  most  recent  formations, 
those  to  whidi  the  name  of  Tertiary  may  be  re- 
served, and  the  formations  which  are  named  Se- 
condary, which  have  been  deposited  before  the 
Chalk,  but  after  the  Primitive  and  Transition 
formations. 

Recapiiulaiion  of  the  Observations  upon  the  Succession 

of  the  Tertiary  FormcUions. 

The  most  superficial  strata,  those  deposits  of 
mud  and  clayey  sand,  mixed  with  rolled  pebbles. 


*  Copies  have  been  printed  separately^  under  the  title  of 
Description  Geologigue  des  Environs  de  Paris,  par  MM.  G. 
Cuvier  et  Al.  Bro^^^^^-  Second  edition.  Paris,  1822,  4to. 

Q  2 


S4i       THEORY  or  THE  EARTH. 

that  liave  been  traii)i])orte<l  from  distant  countriet, 
and  Sited  witli  boucs  of  land  animals,  the  spedet 
of  whicli  are  for  the  most  part  unknown,  or  it  , 
least  foreign  to  the  country  in  which  thej  fle  ' 
found,  seem  especially  to  have  covered  all  tlw  « 
plains,  filled  the  bottom  of  all  the  caverns,  anil 
choked  up  all  the  tissures  of  rocks  that  have  come 
in  their  way.  Described  witli  particular  care  bj 
Mr  Buckland,  under  the  name  o£  diluvium,  and 
very  different  from  those  other  beds  equally 
consisting  of  transported  matters,  continually  de* 
posited  by  torrents  and  rivers,  which  contain  only 
bones  of  animals  that  still  live  in  the  country, 
and  distinguished  by  the  name  of  alluvium,  the 
former  are  now  considered  by  all  geologists  as  ex- 
hibiting the  most  obvious  proof  of  the  immense 
inundation  which  has  been  the  last  of  the  cata- 
strophes of  our  globe  '. 

Between  this  diluvium  and  the  chalk,  are  the 
formations  alternately  filled  with  fresh  water  and 
salt  water  productions,  which  mark  the  irruptions 
and  retreatings  of  the  sea,  to  which  this  part  of 
the  globe  has  been  subjected,  since  the  deposition 
of  the  chalk-strata  :  first,  marls  and  buhrstones. 


■  See  Professor  Buckland's  work,  entitled  Reliquia 
ruhivianir.  LonH.  1823,  4to,  p.  185  et  seq.  ;  and  the  article 
F.mi,  by  M.  Brongniart,  in  the  l4th  vqt^me  of  the  Diclien- 

nnire  lies  Sciences  Naturelles.  ^^ 
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or  cavenioiM  quartz»  filled  with  fresh-water  shellsy 
similar  to  those  of  our  marshes  and  pools  ;  under 
them  marls,  sandstones,  and  limestones,  all  the 
shells  of  which  are  marine,  such  as  oysters,  &a 

At  a  greater  depth  are  found  fresh  water  for- 
mations of  an  older  date,  and  particularly  those 
famous  gypsum  deposits  of  the  neighbourhood  of 
Paris,  which  have  aflbrded  so  much  facility  in  or- 
namenting the  buildings  of  that  gresft  dty,  and 
in  which  we  have  discovered  whole  genera  of  land- 
animals,  of  which  no  traces  had  been  elsewhere 
perceived. 

They  rest  upon  those  not  less  remarkable  beds 
of  limestone,  of  which  our  capital  is  built,  in  the 
more  or  less  compact  texture  of  which  the  patience 
and  sagacity  of  our  naturalists,  and  of  several  ar- 
dent collectors,  have  already  detected  more  than 
800  species  of  shells,  all  of  them  marine,  but  the 
greater  part  unknown  in  the  presently-existing 
sea.  They  also  contain  only  bones  of  fishes,  and 
of  cetacea  and  other  marine  mammifera. 

Under  this  marine  limestone  there  is  another 
fresh  water  deposit,  formed  of  clay,  in  which  there 
are  interposed  large  beds  of  lignite  (brown  coal), 
or  that  sort  of  fossil-coal  which  is  of  more  recent 
origin  than  the  common  or  black  coal.  Among 
shells,  which  are  always  of  fresh  water  origin,  there 
are  also  found  bones  in  the  deposit  ;  but,  what  is 
remarkable,  boiis  of  reptiles,  and  not  of  mammi- 
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tera.  It  is  tilled  tvith  crocodiles  and  tortoiset.  but 

the  geoera  of  extinct  mammifera  which  the 
gypsum  contains,  are  not  found  in  it  :  they  en- 
dently  did  not  exist  in  the  country  when  these 
clays  and  lignites  were  formed. 

This  fresh  water  formation,  the  oldest  which 
has  been  distinguished  in  our  □eighbourhood,  and 
which  supports  all  the  formations  wliich  we  hare 
just  enumerated,  is  itself  supported  and  embraced 
on  all  sides  by  the  chalk,  an  immense  formatâoo. 
both  as  to  thickness  and  extent,  which  shews  it- 
self in  very  distant  countries,  such  as  Pomcrania 
and  Poland;  but  which,  in  our  vicinit}',  reigns 
with  a  sort  of  continuity  in  Bern,  Champagne, 
Picardy,  Upper  Normandy,  and  a  part  of  Eng- 
land, and  thus  forms  a  great  circle,  or  rather 
a  great  basin,  in  which  the  deposits  of  which  we 
have  been  speaking  are  contained,  but  of  which 
they  also  cover  the  edges  in  the  places  where  they 
were  less  elevated. 

In  fact,  it  is  not  in  our  basin  only  that  these 
various  formations  have  been  depoâted.  In  the 
other  countries  where  the  surface  of  the  cJialk 
presented  similar  cavities  for  them  ;  in  those  even 
where  there  was  no  chalk,  and  where  the  older 
formations  alone  presented  themselves  as  supports, 
circumstances  often  led  to  the  formation  of  depo- 
sits more  or  less  similar  to  ours,  and  containing 
the  same  organic  bodies.  •• 
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Our  formations  oontaining  firesh-water  ihells, 
liave  been  seen  in  England,  in  Spain,  and  even 
so  £ir  as  the  confines  of  Poland. 

The  marine  shells  interposed  between  them, 
have  been  found  along  the  whole  course  of  the 
Appenines. 

Some  of  the  quadrupeds  of  our  gypsum  depo- 
sits, our  palseotiheria,  for  example,  have  also  left 
their  bones  in  certain  gypseous  formations  of  the 
Velai,  and  in  the  moUusse  quarries  of  the  south  of 
France. 

Thus  the  partial  revolutions  which  have  taken 
place  in  our  neighbourhood,  between  the  period 
of  the  chalk  and  that  of  the  great  inundation, 
and  during  which  the  sea  threw  itself  upon  our 
districts  or  retired  from  them,  had  also  taken 
place  in  a  multitude  of  other  countries.  It  seems 
as  if  the  globe  had  undergone  a  long  series  of 
changes  by  which  variations  were  produced,  proba- 
bly in  close  succession,  as  the  deposits  which  they 
have  left  nowhere  shew  much  thickness  or  soli- 
dity. The  chalk  has  been  produced  by  a  more 
tranquil  and  more  continuous  sea  ;  it  contains  only 
marine  productions,  among  which  there  are,  how- 
ever, some  very  remaricaUe  vertebrate  animals, 
but  all  of  the  class  of  reptiles  and  fishes  ;  large 
tortoises,  vast  Uzards,  and  other  similar  animals. 

The  formations  anterior  to  the  chalk,  and  in 
the  hollows  of  which  the  chalk  is  itself  deposited, 
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as  the  fonnations  of  our  nciglibourhood  are  in  iti 
hollous,  fonn  a  great  part  of  Gemiauy  and  Eng- 
land ;  and  the  efforts  which  the  Daturaltsts  of  these 
two  countries  have  recently  made  according  with 
nuT8,and  proc^-eding  u[)on  the  same  principles, com- 
hined  with  those  which  had  been  previously  tried 
by  the  school  of  Werner,  will  soon  leave  nothing 
to  be  desiretl  with  respect  to  our  knowledge  of 
thein.  Messrs  de  Uumboidt  and  dc  lionnard  in 
France  and  Germany,  and  Messrs  Buckland  and 
Conybcare  in  England,  have  furnished  the  most 
complete  and  most  instructive  accounts  of  thcnt. 


The  subjoined  table,  in  which  not  only  the  se- 
condary formations  have  been  arranged,  but  the 
whole  series  of  strata,  from  the  oldest  known  to 
the  most  modern  and  most  superficial,  has  been 
politely  ftirnishetl  me  by  M.  de  Humboldt,  to 
adorn  my  work.  It  may  be  considered  as  an  epi- 
tome of  the  labours  of  geologists  up  to  the  present 
period  '. 


*  A  full  view  of  thu  ammgement  of  rocks  is  givt 
noteO. 
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TABLE  ofGcolcgical  Formations  in  the  order  of  their 
superposition.     By  M.  Al.  de  Humboldt. 


Alluvial  Deposits. 

Lacustrine  Formation  with  Buhrstones. 

^  ■ 

Fountainbleau  sandstone  and  sand. 

1 

Gjpsum  with  bones.         Siliceous  Limestone. 

£ 

Coarse  T  limestone. 
(London  Claj.) 

1 

Tertiary  sandstone  with  lignites. 

(Plastic  daj,— Molaase^—Nagelfluhe.) 

Chalk. 


white. 

tu&ceous. 

chloritic 


AnanchiUes. 


Greenland. 
Weald  claj. 
Iron  Sand. 


(Secondary  Sandstone  with  Ugmte*.) 


AmmomUeB.     y„^  j  i«,*wrf/m*»        Sbty  beds  with  fishes  and 
PlanuMlei.     J«»  I-^^estone.  crustacea. 

Coral  rag. 


Quadersandstein,  or  white  sandstone, 
sometimes  above  the  lias. 


Muschelkalk. 
Ammonites  nodotus. 


Dive  clay. 
Oolites  and  Caen 
limestone. 

M arlj  or  calcareous  lias 
with  Gtyphaa  ttrctuUa, 


Marls  with  fibrous  gypsum. 
Arenaceous  beds. 


Saliferous  variegated  sandstone. 


Prodttchu  acideiUui. 

Magnesian  limestone.        Zechstein.        (Alpine  limestone.) 

Copper  slate. 


eo 


Quartziferous 
Porphyry. 


Co-ordinate  formations  of  porphyry,  red 
sandstone,  and  coaL 


TrtmtiHon  Formations, 


Slates  with  Lydian-stone,  greywaclce,  diorites,  euphotides. 
Limestones  with  orthoceratis,  trilobites  and  euomphalites. 


Primitive  Formations. 

Clayslates  (Thonschiefer), 

Micaslates. 

Gneiss. 

Granites. 
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Under  the  chalk  are  fountl  deposits  of  gw« 
sand,  of  which  its  lower  strata  coutains  some  o^ 
nic  reinaing.  Beneath  this  are  femiginous  sstidi. 
In  many  countries  both  of  these  deposits  arc  agglu- 
tinated into  bed»  of  sandstone,  in  which  ligniti-s. 
amber,  and  remains  of  reptiles,  are  also  obsetrfd. 
Under  this,  we  find  the  great  mass  of  strati 
which  compose  the  Jura  chain,  and  that  of  tht 
mountains  by  which  it  is  continue*!  into  Suibia 
and  Franconia,  the  principal  ridges  of  the  Apen- 
nines, and  multitudes  of  beds  in  France  and 
Knglaud.  It  consists  of  limestoue-schiets,  rich 
ill  fishes  ami  Crustacea;  vast  beds  of  oolites,  or 
of  a  granular  limestone  ;  grey  marly  limestones, 
with  pyrites,  characterised  by  the  presence  of  am- 
monites, of  oysters  with  recurvate  valves,  named 
(îryphsca.',  and  of  reptiles,  which  are  remartablc 
on  account  of  their  forms  and  structures. 

1-arge  beds  of  sand  and  sandstone,  often  pre- 
senting vegetable  impressions,  support  all  these 
Jura  deposits,  and  are  themselves  supported  by  a 
limestone,  the  innumerable  shells  and  zoophytes 
contained  in  which  induced  Werner  to  give  it 
the  much  too  general  name  of  S/wU-limestoTie, 
and  which  is  separated  by  other  beds  of  sandstone, 
of  the  kind  denominated  variegated  sandstone, 
from  a  still  older  limestone,  which  has  been  not 
less  improperly  called  Alpine  limestone,  because 
it  composes  the  High  Alps  of  the  Tyrol;  but 
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which  also  shews  itself  at  the  surfaoe  in  the  east- 
em  provinces  of  France,  and  in  the  whole  south- 
em  part  of  Germany. 

In  this  shell-limestone  are  deposited  great 
masses  of  gypsum  and  rich  beds  of  salt  ;  and  un- 
der it  are  found  the  thin  beds  oi  copper-slates  so 
rich  in  fishes, .  among  which  there  are  also  fresh- 
water reptiles.  The  copper-slate  rests  npm  a 
red  sandstone,  to  the  epoch  of  which  belong  those 
famous  deposits  of  coal,  which  supply  the  present 
inhabitants  of  the  civilized  countries  of  Europe 
with  fuel,  and  are  the  remains  of  the  first  vege- 
table productions  with  which  the  face  of  the  globe 
was  adorned.  We  learn  from  the  tmnks  of 
ferns,  whose  impressions  they  have  preserved, 
how  different  these  ancient  forests  have  been 
from  ours. 

We  then  quickly  come  to  those  transition  for- 
mations, in  which  primeval  nature,  nature  dead 
and  purely  mineral,  seems  to  have  disputed  the 
empire  with  organising  nature.  Black  limestones, 
and  schists  which  present  only  Crustacea  and  shells 
of  kinds  now  extinct,  alternate  with  remains  of 
primitive  formations,  and  announce  our  having 
arrived  at  those  formations,  the  oldest  with  which 
we  are  acquainted,  those  ancient  foundations  of 
the  present  envelop  of  the  globe,  the  marbles  and 
primitive  slates,  the  gneisses,  and,  lastly,  the  gra- 
nites. 
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Sudi  is  the  precise  enumeration  of  the  succes- 
sive masses  with  which  nature  has  enveloped  the 
globe.  The  positive  geological  information  pre- 
sented by  it,  has  been  obtained,  by  combining  the 
knowledge  fitrnished  by  mineralogy  with  that 
presented  by  the  sciences  connected  with  organic 
existence.  This  order,  so  new  and  so  interesting 
in  facts,  has  only  Ijeen  acquired  by  geology,  since 
it  prt'ferred  positive  knowledge,  furnished  by  ob- 
servation, to  fanciful  systems,  contradictory  conjec- 
tures regarding  the  first  origin  of  the  globe,  and  all 
those  phenomena,  which,  having  no  resemblance 
to  what  actually  takes  place  in  nature,  could  nei- 
ther find  in  it,  for  their  explanation,  materials 
nor  touchstone.  A  few  years  ago,  the  greater 
number  of  geologists  might  have  been  compared 
to  historians,  who,  in  writing  the  history  of  France, 
shoultl  have  interested  themselves  only  about  the 
events  which  had  taken  place  among  the  Gauls  be- 
fore the  time  of  Julius  Cesar.  In  composing  their 
romances,  liowever,  these  historians  would  have 
taken  advantage  of  their  knowledge  of  posterior 
facts  ;  and  the  geologists  of  whom  I  speak,  abso- 
lutely neglected  the  posterior  facts,  which  could 
alone  have  reflected  some  light  upon  the  darkness 
of  preceding  times. 
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Enumeraiiom  ^  Ac  FoêM  Jnimab  recogmsed  hjf  ike 

Juikor. 

In  concluding  this  diaeoune^  there  <mly  remains 
for  me  now  to  present  the  result  of  my  own  re- 
searches, or,  in  other  words,  a  general  account  of 
my  great  work.  I  shall  enumerate  the  animals 
which  I  have  discovered,  in  the  inverse  <»der  of 
that  which  I  have  followed  in  my  enumeration  of 
the  formations.  By  proceeding  deeper  and  deeper 
into  the  series  of  strata,  I  there  rose  in  the  series 
of  epochs.  I  shall  now  take  the  oldest  formations, 
— make  known  the  animals  which  they  contain, 
— and,  passing  from  one  epoch  to  another, point  out 
those  which  successively  make  their  appearance 
in  proportion  as  we  approach  the  present  time. 

We  have  seen  that  zoophytes,  molluscs,  and 
certain  Crustacea,  begin  to  appear  in  the  Transition 
formations  ;  perhaps  there  may  even  at  that  pe- 
riod be  bones  and  skeletons  of  fishes  ;  but  we  do 
not  by  any  means  observe  at  so  early  a  period  re- 
mains of  animals  which  live  on  land,  and  respire 
air  in  its  ordinary  state. 

The  great  beds  of  coal,  and  the  trunks  of  palms    \ 
and  ferns  of  which  they  preserve  the  impressions, 
although  they  afford  evidence  of  the  existence  of 
dry  land,  and  of  a  v^tation  no  longer  confined 


85*  THKOBV  OF  THK  EARTH. 

to  tlie  waters,  lio  not  yet  shew  Iwnes  of  quadni- 
jtcds,  uot  even  of  oviparous  tiuatlrupeds. 

It  is  only  a  little  above  this,  in  the  bituniinou* 
copiwr-slates,  that  we  see  the  first  traces  of  tiiem; 
and,  what  is  very  remarkable,  tlie  first  quadrupeds 
are  reptiles  of  the  family  of  lizards,  very  mitch 
resembling  the  large  monitors  which  live  at  the 
present  day  in  the  torrid  zone.  Several  indivi- 
duals of  this  kind  have  been  found  in  the  mines 
of  Thuringia  *,  among  innumerable  fishes  of  a 
gcDUs  now  unknown,  but  which,  from  its  relations 
to  the  genera  of  our  days,  appears  to  have  lived  in 
fresh  water.  Ever)'  botly  knows  that  the  tnonitor* 
are  also  fresh  water  animals. 

A  little  higher  is  the  limestone  called  Alpine, 
and  resting  upon  it  the  shell-hmestone,  so  rich  in 
ciitrochites  and  encrinites,  which  forms  the  basis 
of  a  great  part  of  Germany  and  Lorraine. 

In  it  have  been  found  skeletons  of  a  very  large 
sea-tortoise,  the  shells  of  which  might  have  been 
from  six  to  eight  feet  in  length;  and  those  of  an- 
other oviparous  quadruped  of  the  family  of  lizards, 
of  a  large  size,  and  with  a  very  sharp  muzzlef. 

Rising  still  through  sandstones,  which  present 


"  See  my  "  Recherches  sur  les  OwenienB  Fossiles," 
part  ii.  p.  300. 

t  Id.  vol.  V.  !««  ii.  p,  :i:>ù  and  .'•i.'i. 
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only  v^etable  impressions  of  large  arundinaceœ» 
bamboos,  palms,  and  other  monocotyledonous 
plants,  we  come  to  tbe  different  strata  of  the  de- 
posit which  has  been  named  the  Jura  limestone, 
on  account  of  its  forming  the  principal  nucleus  of 
that  chain  of  mountains. 

It  is  here  that  the  class  of  Reptiles  assumes  its 
full  development,  and  shews  itself  under  the  moA 
varied  forms  and  gigantic  sizes. 

The  middle  part,  which  is  composed  of  oolites 
and  lias,  or  of  grey  sandstone  containing  gryphites, 
contains  the  remains  of  two  genera,  the  most  ex- 
traordinary of  all,  which  have  combined  the  cha- 
racters of  the  class  of  oviparous  quadrupeds  with 
organs  of  motion  similar  to  those  of  the  cetacea. 

The  ichthyosaurus  *,  discovered  by  Sir  Everard 
Home,  has  the  head  of  a  lizard,  but  prolonged 
into  an  attenuated  muzzle,  armed  with  conical 
and  pointed  teeth  ;  enormous  eyes,  the  sclerotica 
of  which  is  strengthened  by  a  frame  consisting  of 
bony  pieces  ;  a  spine  composed  of  flat  vertebrae,  of 
a  depressed  circular  form,  and  concave  on  both 
surfaces  like  those  of  fishes  ;  slender  ribs  ;  a  ster- 
num and  clavicles  like  those  of  lizards  and  omi- 
thorynchi;  a  small  and  weak  pelvis;  and  four 
limbs,  of  which  the  humeri  and  femurs  are  short 


•  See  my  "  Recherches/'  vol.  v.  part  ii.  p.  447. 
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and  thick,  while  the  other  bones  are  flattened, 
and  closely  set  like  the  stones  in  a  pavement,  so 
as  to  fbmi,  when  enveloped  with  the  skin,  tins  of 
a  single  piece,  almost  incapable  of  bending  ;  ana- 
logous, in  short,  both  as  to  use  and  organization, 
to  those  of  cetacea.  These  reptiles  have  lived  in 
the  sea;  on  shore,  they  could  only  at  most  have 
crept  in  the  hobbling  manner  of  seals  ;  at  the  same 
time  after  tliey  have  respired  elastic  air. 

The  remains  of  four  species  have  Iieen  found  ; 
The  most  extensively  distributed  (/.  lotnmu- 
nis)  has  hlunt  conical  teeth  ;  its  length  sometimes 
exceeds  twenty  feet. 

The  second  (/.  plaiyodon),  which  is  at  least  as 
large  as  the  former,  has  compressed  teeth,  with 
round  and  bulging  roots. 

The  third  (/.  tenuirostris),  has  slender  and 
pointed  teeth,  and  the  muzzle  tliiu  and  elon- 
gated. 

The  fourth  (/.  intermeditis),  is,  as  its  name 
implies,  intermediate  between  the  last  species  and 
the  common,  with  respect  to  the  form  of  its  teeth. 
The  two  latter  species  do  not  attain  half  the  size 
of  the  two  first. 

The  plesiosaurus,  discovered  by  Mr  Cony- 
beare,  must  have  appeared  still  more  monstrous 
than  the  ichthyosaurus.  It  had  the  same  limbs, 
but  somewhat  more  elongated  and  more  flexible  ; 
its  shoulder  and   pelvis  were  more  robust  ;  its 


THEORY  OF  THE  EAETMa  3ft7 

vertebrœ  had  more  of  the  forms  and  articulations 
of  the  lizards;  bat  what  distinguished  it  from  all 
oviparous  and  viviparous  quadrupeds,  was  a  slen- 
der neck  as  long  as  its  body,  composed  of  thirty 
and  odd  vertebrœ,  a  number  greater  than  that 
of  the  neck  of  any  other  animal,  rising  from  the 
trunk  like  the  body  of  a  serpent,  and  termina- 
ting in  a  very  small  head,  in  which  all  the  essen- 
tial characters  of  that  of  the  lizard  fiimily  are  ob- 
served. 

If  any  thing  could  justify  those  hydras  and 
other  monsters,  the  figures  of  which  are  so  often 
presented  in  the  monuments  of  the  middle  ages, 
it  would  incontestibly  be  this  plesiosaurus.  * 

Five  species  are  already  known,  of  which  the 
most  generally  distributed  (P.  doUchodeirus)  at- 
tains a  length  of  more  than  twenty  feet. 

A  second  species  (P.  recentior),  found  in  more 
modem  strata,  has  the  vertebrse  flatter. 

A  third  (P.  carinatus)  shews  a  ridge  on  the 
under  surface  of  its  vertebrae. 

A  fourth,  and  lastly  a  fifth  (P.  pentagorms 
and  P.  trigonus)j  have  the  ribs  marked  with  five 
and  three  ridges,  f 

These  two  genera  are  found  everywhere  in  the 

*  Researches^  &c.  vol.  v.  part  ii.  p.  475,  el  ieq* 
f  Researches,  vol.  v,  part  ii.  p.  485  and  486. 
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lias  :  they  were  discovered  in  Kngland,  wbere 
this  rock  is  exposed  in  cliffs  of  great  extent  ;  but 
they  have  also  been  found  since  in  France  and 
Germany. 

Along  with  these  had  lived  two  species  of  Cro- 
codiles, the  bones  of  which  arc  also  found  depo- 
sited in  the  lias,  among  ammonites,  terebratulx, 
and  other  shellB  of  that  andent  sea.  W^e  bave 
skeletons  of  them  in  our  cliffs  at  Honfleur,  where 
the  remains  are  found,  from  which  I  liave  drawn 
up  their  characters.  + 

One  of  these  species,  the  3jong-beaked  Gavial, 
has  the  muzzle  longer,  and  the  head  more  narrow, 
than  the  gavial  or  long-beaked  crocodile  of  the 
Ganges  ;  the  bodies  of  its  vertebrae  are  convex 
before,  while  in  our  crocodiles  of  the  present  day 
they  are  so  behind.  It  has  been  foimd  in  the 
lias  deposits  of  Franconia,  as  well  as  in  those  of 
France. 

A  second  species,  the  Short-beaked  Gavial, 
has  the  muzzle  of  ordinary  length,  less  attenuated 
than  the  gavial  of  the  Ganges,  but  more  so  than 
our  crocodiles  of  St  Domingo.  Its  vertebrte  are 
slightly  concave  at  each  of  their  extremities. 

But  these  crocodiles  are  not  the  only  ones 
which  have  been  deposited  in  the  strata  of  these 
secondary  limestones. 

'  Researches,  vol.  v.  part  ii.  p-  143. 
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beratifiil  oolite  quanies  of  Caen  have 
d  a  very  remaikable  one,  the  muade  of 
aa  long  and  more  pointed  than  that  of 
-heaked  gavial»  and  itahead  more  dilated 
with  wider  temporal  foisse.  Its  atony 
narked  with  small  round  cavities,  must 
idered  it  the  best  defended  of  all  the  crooo* 
Its  lower  teeth  are  alternately  longer  and 

îis  still  another  in  the  oolite  of  England  ; 
e  have  only  been  found  some  portions  of 
urn,  which  do  not  suffice  to  afford  a  oom«- 
sa  of  it.  t 
her  very  remarkable  genus  of  reptiles,  the 

of  which,  although  they  are  also  found 
the  limits  of  the  lias  concretion,  are  espe- 
mndant  in  the  oolite  and  upper  sands,  is 
falosauruSf  justly  so  named,  for,  along 
3  forms  of  the  lizards,  and  particularly  of 
nitors,  of  which  it  has  also  the  sharp- 
ed dentated  teeth,  it  presents  so  enormous 
bat  if  we  suppose  it  to  have  possessed  the 
ons  of  the  monitors,  it  must  have  exceeded 

feet  in  length.     It  was,  in  fact,  a  lizard 


arches,  vol.  v.  part  ii.  p.  127. 

expect  a  fuller  knowledge  of  it  fVom  M.  Cony- 
î8earches. 

US 
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of  the  size  of  a  whale.  *  It  was  discovered  by 
Mr  Buckland  in  England  ;  but  we  have  it  also 
in  France  ;  and  in  Germany  there  are  found  bones, 
if  not  of  the  same  species,  at  least  of  a  species 
which  can  be  referred  to  no  other  genus.  It  is 
to  M.  Sœmraering  that  we  owe  the  first  descrip- 
tion of  this  last.  He  discovered  the  bones  in  strata 
lying  above  the  oolite,  in  those  limestoiie-schists  of 
Francouia,  long  celebrated  for  the  numerous  fos- 
sil remains  which  they  fiiniished  to  the  cabinets 
of  the  curious,  and  which  will  be  still  more  cele- 
brated for  the  services  which  their  employment  in 
lithography  render  to  the  arts  and  sciences. 

The  crocodiles  continue  to  make  their  appear- 
ance in  these  schists,  and  always  of  the  long-muz- 
zled or  rostrated  kind.  M,  de  Soemmering  has 
described  one  (the  Crocodilus  prisais),  the  entire 
skeleton  of  a  small  individual  of  which  was  found 
nearly  in  as  good  a  state  of  preservation,  as  it 
could  have  been  in  our  cabinets,  f  It  is  one  of 
those  which  most  resemble  the  present  gavial  of 
the  Ganges;  the  anterior  or  united  part  of  its  lower 
jaw,  however,  is  less  elongated  ;  its  lower  teeth 
are  alternately  and  regularly  longer  and  shorter. 
It  has  ten  vertebrœ  in  the  tail. 


•  Rese&rches,  vol.  v.  part  ii.  p.  343. 
+  Ibid.  p.  120. 


THEOBY  OF  THE  EABTH.       S6l 

But  the  mort  lemaricaUe  animab  which  these 
fimertone  dates  contain,  are  the  flying  lisards, 
which  I  have  named  Pterodactyli. 

They  are  reptiles  whose  principal  duuracters 
are,  a  very  short  tail,  a  very  long  nedc,  the  mninde 
much  elongated,  and  armed  with  sharp  teeth  ;  the 
leg^  also  long,  and  one  of  the  toes  of  the  anterior 
extremity  excessively  dongated,  having  probably 
served  for  the  attachment  of  a  membrane  adapted 
for  supporting  them  in  the  air,  accompanied  with 
four  other  toes  of  ordinary  sise,  tenninated  by 
hooked  daws.  One  of  these  strange  animals, 
whose  appearance  would  be  frightful  did  they  oc- 
cur alive  at  the  present  day,  may  have  been  of 
the  size  of  a  thrush*,  the  other  of  that  of  a  com- 
mon batf  ;  but  it  would  appear  from  some  frag- 
ments that  larger  species  had  existed  X' 

A  little  above  the  limestone  dates  is  found 
the  nearly  homogeneous  limestone  of  the  Jura 
ridges.  It  also  contains  bones,  but  always  of 
reptiles,  crocodiles,  and  fresh-water  tortoises,  of 
which  a  vast  quantity  is  found  in  particular 
in  the  neighbourhood  of  Soleure.  They  have 
been  very  carefully  searched  for  by  M.  Hugi; 
and,  from  the  fragments  which  he  has  already 


*  Researches,  vol.  v.  part  ii.  p.  358.  et  seq. 
t  Ibid.  p.  376.  t  n>id.  p.  380. 
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oollected,  it  is  easy  to  recognise  a  considerable 
number  of  Fresli-water  Tortoises,  or  Emydes, 
which  further  discoveries  can  alone  determine, 
bnt  of  whicli  several  are  already  distinguished  by 
their  size  and  peculiar  forms,  from  all  the  species 
hitherto  known  *. 

It  is  among  these  innumerable  oviparous 
qujidnipeds,  of  all  sizes  and  forms  ;  in  the  midst 
of  these  crocodiles,  tortoises,  flying  reptiles,  huge 
mcgalosauri,  and  monstrous  plesiosauri,  that  some 
fmall  Mammifera  are  said  to  make  their  appear- 
ance for  the  first  time  :  and  the  assertion  is  so 
far  authenticated  by  the  occurrence  of  jaws, 
and  some  other  bones  discovered  in  England, 
which  undoubtedly  belong  to  this  class  of  ani- 
mals, and  particularly  to  the  family  of  Didel- 
phidos,  or  to  that  of  the  Inscctivora. 

It  may,  however,  be  supposed,  that  the  stoney 
matters  which  encrust  these  bones,  owe  their  origin 
to  some  local  recomposition,  posterior  to  the  on- 
ginal  formation  of  the  strata.  However  this  may 
be,  it  is  still  found  for  a  long  time  that  the  class  of 
Reptiles  predominates. 

The  ferruginous  sands,  placed  in  England 
above  the  chalk,  contain  abundance  of  crocodiles, 
tortoises,   megalosauri,    and  especially  a   reptile 


*  Researches,  vol.  v.  part  ii.  p.  'US. 
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ifrhich  ptetmte  »  dianetar  qnite*  peeuliar,  in  m 
BMHh  M  its  teeth  i^pear  woni»  Hkethoee  ef  our 
neirbivoroiu  nmnnrifewL 

To  Mr  Mutell  of  Lewes,  in  Suaiex,  we  aie 
indebted  £nr  the  discovery  ef  tibia  latter  animal, 
as  well  as  of  otfaw  laxge  reptiles  belonging  to 
the  sands  lying  beneatJi  the  chalk.  He  has 
named  it  Iguanodon. 

In  the  chalk  itself  there  are  only  reptiles  to  be 
seen  :  there  are  found  in  it  remains  of  tortoises 
and  crocodiles.  The  fiunona  tnfiioeous  quarries 
of  the  mountain  of  St  Peter,  near  Maestrioht, 
which  bekng  to  the  chalk  formation,  along  with 
Y^  large  sea  tortoises,  and  a  multitude  of  ma- 
rine shells  and  zoophytes,  have  sffbrded  a  ge- 
nus of  liiards  not  less  gigantic  than  the  m^;a- 
losaums,  which  has  become  celebrated  by  the  re- 
aearehes  of  Camper,  and  the  figures  which  Fau- 
jas  has  given  iof  its  bones,  in  his  history  of  that 
mountain. 

It  was  upwards  of  five  and  twenty  feet  long  ; 
its  large  jaws  were  armed  with  very  strong  coni- 
cal teeth,  a  little  arcuate,  and  marked  with  a 
ridge,  and  it  had  also  some  of  these  teeth  in  the 
palate.  Upwards  of  a  hundred  and  thirty  verte- 
bras were  counted  in  its  spine  ;  they  were  convex 

*  Researches^  vol.  v.  part  ii.  p.  161«  232,  and  35(y> 
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before,  and  concave  behind,  its  Uil  was  deep 
and  flat,  aud  formed  a  large  vertical  oar  (or  or- 
gan of  swininiing),  *  Mr  Conybearc  has  rp> 
oently  proposed  to  name  it  Mosmaurus. 

The  clays  and  lignites  which  cover  the  upper 
part  of  the  chalk,  1  have  only  found  to  contain 
crocodiles  1 5  and  I  have  every  reason  to  think 
that  the  lignites  which  in  Switzerland  have  af- 
fordul  beaver  and  mastodon  boucs,  belong  to  a 
later  epoch.  Nor  has  it  been  at  an  earlier  period 
than  that  of  the  coarse  limestone  which  rests  up- 
on these  clays  that  I  have  begun  to  find  bones  of 
mamniifcra  ;  and  still  do  they  all  belong  to  ma- 
rine manrniifera,  to  dolphins  of  unknown  species, 
lamantins  and  morses. 

Among  the  dolphins,  there  is  one,  the  muzzle 
of  which,  more  elongated  than  that  of  any  known 
species,  has  the  lower  jaw  united  in  a  conside- 
rable part  of  its  length,  nearly  as  in  a  gavial.  It 
was  found  near  Uax  by  the  late  pTesidcnt  of 
Borda  \. 

Another  species,  from  the  cliffs  of  the  Depart- 
ment de  rOrne,  has  the  muzzle  also  long,  but 
somewhat  differently  shaped  Jj. 

The  entire  genus  of  lamantins  is  at  the  present 

Researches,  vol.  v.  part  iv.  p.  ,'ilO,  cl  seq. 

t  Ibid.  p.  I6'a.  X  Ibid.  p.  3lfi.  ^  P.  517- 
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day  confined  to  the  feas  of  the  torrid  «me;  and  that 
of  die  morae^  of  which  only  a  single  living  spedes 
is  known  to  exist»  is  limited  to  the  fimsen  ocean. 
Yet  we  find  skeletons  of  these  two  genera  side  hy 
side  in  the  coarse  limestone  strata  of  the  middle 
of  France;  and  this  association  of  species,  the 
nearest  allied  to  which  are»  at  the  present  day» 
found  in  opposite  lones»  will  again  make  its  ap- 
pearance more  than  once  as  we  proceed. 

Our  fossil  lamantins  differ  from  those  known  to 
cidst  at  present»  in  having  the  head  more  elonga- 
ted»  and  of  a  different  form  *.  Their  ribs»  which 
are  easily  recognised  by  their  being  of  a  thick  and 
rounded  form,  and  of  dense  texture»  are  not  of  rare 
occurrence  in  our  different  provinces. 

With  regard  to  the  fossil  morse»  small  frag- 
ments only  have  as  yet  been  found  of  it»  which 
are  insufficient  for  characterising  the  species  f . 

It  is  only  in  the  strata  that  have  succeeded  the 
coarse  limestone»  or»  at  most»  those  which  may 
have  been  of  contemporaneous  formation  with  it» 
but  deposited  in  fresh-water  lakes»  that  the  class 
of  land  mammifera  begins  to  shew  itself  in  any 
quantity. 

I  consider  as  belonging  to  the  same  period»  and 

*  Researches^  vol.  v.  part  ii.  p.  266, 

t  Id.  vol.  V.  part  i.  p.  234;  and  part  ii.  p.  521. 
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ÈS  having  lived  together,  but  perhaps  in  difTerent 
spots,  the  animals  whose  bones  are  deposited  in 
the  molasse  and  old  gravel  beds  of  the  south  of 
France  ;  in  the  gjrpsums  mixed  with  limestone, 
such  as  those  of  Paris  and  Aix  ;  and  in  the  fresh- 
water marly  deposits  covered  with  marine  beds,  of 
Alsace,  the  country  of  Orleans  and  of  Berry, 

This  animal  population  possesses  a  very  remark- 
able character  in  the  abundance  and  variety  of 
certain  genera  of  pachydemiata,  which  arc  entirely 
awantiiig  among  the  quadrupeds  of  our  days,  and 
whose  characters  have  more  or  less  resemblance 
to  those  of  the  tapirs,  the  rhinoceroses,  and  ca- 
mels. 

These  genera,  the  entire  discovery  of  which  is 
my  own,  are  the  pafœotheria,  iopkiodonta,  ana- 
plotkeria,  anthracotkeria,  cheropotami,  andada- 
pis. 

The  Palœotheria  have  resembled  the  tapirs  in 
their  general  form,  and  in  that  of  the  head,  parti- 
cularly in  the  shortness  of  the  bones  of  the  nose, 
which  announces  that  they  have  had  a  small  pro- 
boscis like  the  tapirs,  and,  lastly,  in  their  having 
six  incisors  and  two  canine  teeth  in  each  jaw  ;  but 
they  have  resembled  the  rhinoceros  in  their  grin- 
ders, of  which  those  of  the  upper  jaw  have  been 
square,  with  prominent  ridges  of  various  configura- 
tion, and  those  of  the  lower  jaw  in  the  form  of  dou- 
ble crescents,  as  well  as  in  their  feet,  all  of  which 


'^-  THEORY  OF  THE  EARTH.       867 

tuive  been  divided  into  three  toes,  while  in  the 
tapira  the  fore  fiset  have  four. 

It  is  one  of  the  most  extennvely  difltased  ge- 
nera and  most  numerous  in  species  that  oocnr  in 
iie  deposits  of  this  period. 

Our  gypsum  quarries  in  the  neif^bourhood  of 
Paris  are  full  of  them.  Bones  of  seven  distinct 
species  are  found  there.  The  firat  (P.  magmumj 
is  as  large  as  a  h(nse.  The  three  next  are  of  the 
ûe  of  a  hog,  but  one  of  them  (P.  medium)  has 
narrow  and  long  feet,  another  (P.  croisum)  has 
the  feet  broader,  and  a  third  (P.  latum)  has  them 
still  broader,  and  especiaUy  shorter.  The  fifth 
species  (P.  curtumjf  which  is  of  the  size  of  a 
sheep,  is  much  lower,  and  has  the  feet  still  broader 
and  shorter  in  proportion  than  the  last.  The 
sixth  (P.  minus)  is  of  the  size  of  a  small  sheep, 
and  has  long  and  slender  feet,  the  lateral  toes  of 
which  are  shorter  than  the  rest.  The  seventh 
fP.  minimum),  which  is  not  larger  than  a  hare, 
has  also  the  feet  slender  ^. 

Palseotheria  have  also  been  found  in  other  dis- 
tricts of  France  :  at  Puy  in  Valey,  in  strata  of 
gypseous  marl,  a  spedes  (P.  velaunum)  f ,  much 


*  See  my  Researches,  in  the  wh<de  of  vol.  iii.,  and  espe- 
cially p.  250  ;  and  vol.  v.  part  ii.  p.  505. 

t  Ibid.  vol.  V.  part  ii.  p.  505. 
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resembling  (P.  tnediumj,  but  differing  from  it  in 
the  form  of  its  lower  jaw  ;  in  the  neighbourhood 
of  Orleans,  in  strata  of  marly  rock,  a  species  (P. 
aurelianense )  •,  which  is  distinguished  from  the 
others  by  having  the  re-entering  angle  of  the  cres- 
cent of  its  lower  grinders  split  into  a  double  point, 
and  by  some  differences  in  the  necks  of  the  upper 
grinders  ;  near  Issel,  in  a  bed  of  gravel  or  molasse, 
along  the  declivitiee  of  the  Black  Mountain,  a 
species  (P.  issclanum)  f ,  which  has  the  same  cha- 
racters as  the  Orleans  species,  but  is  of  smaller 
size.  It  is  more  particularly,  however,  in  the 
molasse  of  the  Department  of  the  Dordogne, 
that  tlie  palœotherium  occurs  not  less  abundantly 
than  in  our  gypsum  deposits  in  the  neighbour- 
hood of  Paris. 

The  Duke  Decaze  has  discovered  in  the  quar- 
ries of  a  single  field,  bones  of  three  species  which 
appear  different  from  all  those  of  our  neighbour- 
hood I. 

Thei!rf)pAiWo7i*  approach  still  somewhat  nearer 
to  the  tapirs  than  the  palfeotheria  do,  inasmuch 
as  their  lower  false  grinders  have  transverse 
necks  like  those  of  the  tapirs. 

'  Reeearchea,  vol.iii.  p.  254  ;  and  vol.  iv,  p.  498-  and  49<). 
+  Ibid.  vol.  iii.  p.  358.         %  Ibid,  vol,  v.  part  ii.  p.  505. 
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differ,  however,  from  these  latter;  in  ha- 
fore  ones  more  simple,  the  backmost  of  all 
ee  necks,  and  the  npper  ones  rhomboidal, 
*ked  with  ridges  very  much  resembling 
the  rhinoceros. 

re  still  ignorant  what  the  form  of  their 
d  the  number  of  their  toes,  may  have  been, 
lisoovered  not  less  than  twelve  species  of 
lis,  all  in  France,  deposited  in  marly  rocks 
water  formation,  and  filled  with  lymnes 
orbes,  which  are  shells  peculiar  to  pools 
shes. 

largest  species  is  found  near  Orleans,  in 
3  quarry  as  the  palseotheria  ;  it  approaches 
oceros. 

i  is  a  smaller  species  in  the  same  place  ;  a 
:urs  at  Montpellier  ;  a  fourth  near  Laon  ; 
:  Buehsweiler  in  Alsace  ;  five  near  Ar- 
Q  Berry;  and  one  of  the  three  occurs 
ar  Issel,  where  there  are  also  two  others. 

also  a  large  one  near  Gannat  *. 
I  species  differ  from  each  other  in  size,  the 
being  scarcely  so  large  as  a  Iamb  of  three 

and  in  various  circumstances  connected 


y  Researches^  vol.  ii.  part  i.  p.  177  and  218  ;  vol. 
;  and  vol.  iv,  p.  498. 
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with  tiie  form  of  their  teeth,  which    it  would  be 
too  tedious  and  minute  to  detail  hcre. 

Tbe  Anoplo/fieria  have  hitherto  been  disco- 
vered nowhere  but  in  the  gj-psum  quarries  of  the 
neighbourhood  of  Paris.  Theyhave  two  cbarartOT 
which  are  obsened  iu  no  other  animal  ;  feet  with 
two  toes,  the  metacarpal  and  metatarsal  bones  ol' 
which  arc  separate  in  their  whole  length,  and  it 
not  unite  into  a  single  piece,  as  in  the  rumioBS- 
tia  ;  and  teeth  placed  in  a  continuous  series  with- 
out any  interruption.  Man  alone  has  the  teeth 
so  placed  in  mutual  contiguity,  without  any  inter- 
val. Those  of  the  anaplotheria  consist  of  sis  m- 
cisors  in  each  jaw.  a  canine  tooth  and  si.\  grinders 
on  each  side,  both  above  and  below  ;  their  canine 
tcetli  arc  short  and  similar  to  the  outer  incisors. 
The  three  first  grinders  are  compressed  ;  the  four 
others  are,  in  the  upper  jaw,  square,  witB  trans- 
verse ridges,  and  a  small  cone  between  them  ;  and, 
in  the  lower  jaw,  in  the  form  of  a  double  crescent, 
but  without  neck  at  the  base.  The  last  has  three 
crescents.  Their  head  is  of  an  oblong  form,  and 
does  not  indicate  that  the  muzzle  has  terminated 
either  in  a  proboscis  or  a  snout. 

This  extraordinary  genus,  which  can  be  com- 
pared to  nothing  in  living  nature,  is  subdivided 
into  three  subgenera  ;  the  Anaplotheria,  proper- 
ly so  called,  the  anterior  molares  of  which  are  still 
pretty  thick,  and  the  posterior  ones  of  the  lower 
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jaw  have  their  crescents  with  a  simple  ridge  ;  the 
JTiphodons,  of  which  the  anterior  molares  are 
thin  and  sharp  on  the  edges,  and  the  under  pos- 
terior, have,  directly  opposite  the  concavity  of  each 
of  their  crescents,  a  point,  which,  on  being  worn, 
also  assumes  the  form  of  a  crescent,  so  that  then 
the  crescents  are  double  as  in  the  ruminantia  ; 
lastly,  the  DichchuneSt  the  outer  crescents  of 
which  are  also  pointed  at  the  banning,  and 
which  have  thus  points  disposed  in  pairs  upon 
their  lower  posterior  grinders. 

The  most  common  species  in  our  gypsum  quar- 
ries {An.  commune)^  is  an  animal  of  the  height 
of  a  boar,  but  much  more  elongated,  and  furnished 
with  a  very  long  and  very  thick  tail,  so  that  al- 
together it  has  nearly  the  proportion  of  the  otter, 
but  larger.  It  is  probable  that  it  was  well  fitted 
for  swimming,  and  frequented  the  lakes  in  the 
bottom  of  which  its  bones  have  been  incrusted  by 
the  gypsum  which  was  deposited  there.  We  have 
one  a  little  smaller,  but  in  other  respects  pretty 
similar  {An.  secundarivm.) 

We  are  as  yet  acquainted  with  only  one  anpho- 
don  y  which,  however,  is  a  very  remarkable  ani- 
mal :  it  is  that  which  I  have  named  An.  gracile. 
It  is  slender,  and  delicately  formed,  like  the  pret- 
tiest gazelle. 

There  is  one  dichobunCf  nearly  of  the  size  of  a 
hare,  to  which  I  have  given  the  name  of  An.  le- 
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porinutn.  ItesideH  its  subgeneric  characters,  it 
differs  from  tlit-  anaplotlicria  and  xiphodons,  in 
having  two  small  and  slender  toes  on  eacJi  foot, 
at  the  sides  of  the  two  large  toes. 

We  do  not  know  if  these  lateral  toes  exist  in 
the  two  otbcr  dichobime^i,  which  are  small,  stii 
scarcely  exceed  in  si/e  the  common  Ouinea  pig*. 

The  genns  of  Anthracotltcrui  is  in  some  de- 
gree intermediate  between  the  pahpotheria,  uu- 
plotlieria,  and  hogs,  I  have  named  it  so,  becaiw 
two  of  its  species  have  been  found  in  the  lignites 
of  Cadibona,  near  Savoae.  The  first  approaelied 
the  rhinoceros  in  size;  the  second  was  mudi 
smaller.  They  have  also  been  found  in  Alsace, 
and  in  the  Vélay.  Their  grinders  are  similar  to 
tliose  of  the  aiiaplotheria  ;  but  they  have  project- 
ing canine  teeth  f. 

The  genus  Chcropotamus  is  found  in  our  gyp- 
sum deposits,  where  it  accompanies  the  jjaheothe- 
ria  aud  anaplotlicria,  but  where  it  is  of  much 
rarer  occurrence.  Its  posterior  grinders  are  square 
above,  rectangular  below,  and  have  four  large 
conical  eminences  surrounded  with  smaller  ones. 

*  Regarding  the  Anaplotlicria,  see  the  whole  of  the  Ad 
volume  of  my  "  Researches,"  and  particularly  p.  250  and 

t  ■■  Researches,"  vol.  Jii.  p.  3y8  and   404;  vol.  iv.  p. 

.jOl  ;  vol.  V.  part  ii.  p.  50fi. 
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The  anterior  molares  are  Aatt  cones,  slightly 
compressed,  and  with  two  roots.  Its  canine  teeût 
are  small.  Neither  its  incisors  nor  its  feet  are  yet 
known.  I  possess  only  one  species,  which  is  of 
the  size  of  a  Siam  hog  *. 

The  genus  Adapts  has  also  but  one  species, 
which  is  at  roost  of  the  size  of  a  rabbit  :  ifc  is  also 
from  our  gypsum  quarries,  and  must  have  been 
nearly  allied  to  the  anaplotheria  f. 

We  have  thus  nearly  forty  species  of  pachy* 
dermata  belonging  to  genera  now  entirely  extinct, 
and  presenting  forms  and  proportUiiis  to  which 
there  is  nothing  that  can  be  compared  in  the  pre- 
sent animal  kingdom,  excepting  two  tapirs  and  a 
daman. 

This  large  number  of  pachydermata  is  so  much 
the  more  remarkable,  that  the  ruminantia,  which 
are  at  present  so  numerous  in  the  genera  of  deer 
and  antelopes,  and  which  attain  so  great  a  size  in 
those  of  the  oxen,  giraffes,  and  camels,  scarcely 
make  their  appearance  in  the  deposits  of  which 
we  are  speaking. 

I  have  not  seen  the  slightest  trace  of  them  in 
our  gypsum  quarries;  and  all  that  has  come  to 
my  hands  consists  of  some  fragments  of  a  deer,  of 


*  "  Researches/'  vol.  iii.  p.  ^60, 
t  Id.  vol.  iii.  p.  265. 
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the  size  of  the  rue,  but  of  a  different  spedes,  col- 
lected among  the  paUeotheria  of  Orleans*  ;  and 
of  one  or  two  other  small  fragments,  from  Swit- 
zerland, which,  however,  are  perhaps  of  doubtful 
origin. 

But  our  pachyderniata  have  not  for  all  this 
been  the  only  inhabitants  of  the  countries  in 
which  they  lived.  In  our  gypsum  deposits,  at 
least,  we  find  along  with  them  camivora,  glires, 
several  sorts  of  birds,  crocodiles,  and  tortoises; 
and  these  two  latter  genera  also  accoiiipany  them 
in  the  molasse  sandstones  and  marly  deposits  of 
the  middle  and  south  of  France. 

At  the  head  of  the  camivora,  1  place  a  Bat, 
very  recently  discovered  at  Montmartre,  and  which 
belongs  to  the  proper  genus  Vespertilio  +.  The 
existence  of  this  gernis,  at  an  epoch  so  remote,  is 
so  much  the  more  surprising,  that,  neither  in  this 
fonnatioD,  nor  in  those  which  have  succeeded  it. 
have  I  seen  any  other  trace,  either  of  cheiroptera 
or  of  quadrumana  :  no  bone  or  tooth  of  either 
monkey  or  maki  has  ever  presented  itself  to  me, 
in  the  course  of  my  long  researches. 


*  "  Researches,"  vol.  iv.  p.  103. 

+  I  am  indebted  for  the  knowledge  of  this  aniraal  to  the 
Count  de  Boumon  ;  and  as  I  have  not  described  it  in  my 
great  work,  I  have  given  a  figure  of  it  here.  See  Plate  11. 
figs.  1  and  S. 
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Montmartre  has  aiao-  fumiahed  the  bones  of  a 
fox  different  from  ours,  and  which  also  differs 
fiom  the  jackals,  isatiuses,  and  the  various  species 
of  foxes  peculiar  to  America  •-;  those  of  a  carni- 
vorous animal  allied  to  the  racoons  and  coaties, 
but  larger  than  any  known  species  f;  those  of  a 
particular  species  of  civet  t  ;  And  of  two  or  three 
other  camivora,  whidi  it  has  not  been  possible  to 
determine,  from  the  want  of  tolerably  complete 
portions. 

What  is  still  more  remarkable,  is,  that  theIl^ 
are  skeletons  of  a  small  sarigue,  allied  to  the 
mannose,  but  different,  and  consequently  of  an 
animal  belonging  to  a  genus  which  is  at  the  pre- 
sent day  confined  to  the  New  World  §.  Skele- 
tons of  two  small  glires,  of  the  gentis  myoxus  ||, 
and  a  skull  belonging  to  the  genus  sciunis  ^,  have 
also  been  collected. 

Our  gypsum  deposits  are  more  fertile  in  bones 
of  birds  than  any  of  the  other  strata  either  ante- 
rior or  posterior  to  it.  Entire  skeletons,  and  parts 


•  "  Researches/'  vol.  iii.  p.  26?. 

I  Id.  vol.  iii.  p.  269. 
t  Id.  vol.  iii.  p.  272. 
§  Id.  vol.  iii.  p.  284. 

II  Id.  vol.  iii.  p.  297  and  300. 
IT  Id.  vol.  V.  part  ii.  p.  506. 
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of  at  least  ten  spedea  belonging  to  all  the  orders, 
are  found  there  *. 

The  crocodiles  of  the  period  in  question  ap- 
proach our  common  crocodiles  in  the  form  of  the 
head,  while,  in  the  deposits  of  the  Jura  period, 
we  find  only  species  allied  to  the  gavial. 

A  species  has  been  found  at  Argenton,  which 
is  remarkable  for  its  compressed,  sharp  teeth,  ha- 
ving their  edges  dentated  like  those  of  certain 
monitors  -f.  Some  remains  of  it  also  occur  in  our 
gypsum  quarries  I. 

The  tortoises  of  this  period  are  all  fresh-water 
ones  ;  some  of  them  belong  to  tlie  subgenus 
Emys;  and  there  are  species,  both  at  Mont- 
martre §,  and  still  more  especially  in  the  molasse 
sandstones  of  the  Dordogne  ||,  which  are  larger 
than  any  living  species  known  ;  the  others  are 
Trionyces  or  soft  tortoises  IT.  This  genus,  which 
is  easily  distinguished  by  the  vermiculate  surface 
of  the  bones  of  its  shell,  and  which  at  present 
exists  only  in  the  rivers  of  warm  countries,  such 


"  "  Researches,"  vol-  iii.  p.  3i 

t  Id.  vol,  V.  partii.  p.  166. 

X  Id.  vol.  iii.  p.  335  ;  vol,  v. 

§  Id.  vol,  iii.  p.  233. 

II  Id.  vol.  V.  p.  232. 

%  Id,  vol.  iii.  p.  329;  vol.  v. 
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as  the  Nile,  the  Ganges,  and  the  Orinoko,  has 
been  very  abundant  in  the  phices  where  the  palae- 
otheria  lived.  Vast  quantities  of  its  remains  are 
toxmd  at  Montmartre  *9  and  in  the  molasse  sand- 
stones of  the  Dord(^e,  and  the  other  gravel  de^ 
posits  of  the  south  of  France. 

The  fresh-water  lakes,  around  whidi  these  va- 
rious animals  have  lived,  and  which  had  received 
their  bones,  nourished,  besides  the  tortoises  and 
crocodiles,  some  fishes  and  testaceous  mollusca. 
All  that  have  been  collected  of  these  two  classes 
ef  animals,  are  as  foreign  to  our  climate,  and  even 
as  much  unknown  in  our  present  waters,  as  the 
palseotheria,  and  other  quadrupeds  which  were 
coeval  with  themf. 

The  fishes  have  even  in  part  belonged  to  un- 
known genera. 

Hence,  it  cannot  be  doubted  that  this  race  of 
inhabitants,  which  might  be  termed  the  popula- 
tion of  the  middle  age,  this  first  great  production 
of  mammifera,  has  been  entirely  destroyed  ;  and, 
in  fact,  in  all  places  where  remains  of  them  have 
been  discovered,  there  are  great  deposits  of  marine 
formation  above  them,  so  that  the  sea  has  over- 
whelmed the  countries  which  these  races  inhabit- 


*  "  Researches,"  vol.  v.  part  ii,  p,  223  and  227- 
t  Id.  vol,  iii,  p,  33S, 
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ed,  and  has  rested  upon  them  during  a  long 
period  of  time. 

Have  the  countries  inundated  by  it  at  this  pe- 
riod been  of  great  extent  ?  This  is  a  question 
which  the  examination  of  those  ancient  deposits 
formed  in  their  lakes  do  not  enable  us  to  answer. 

To  this  period  I  refer  the  gypsum  beds  of  Pa- 
ris and  those  of  Aix,  several  quarries  of  marly 
stones,  and  the  molasse  sandstones,  at  least  those 
<}{  the  south  of  France.  I  am  of  opinion  that  we 
should  also  refer  to  it  the  portions  of  the  molasne 
sandstones  of  Switzerland,  and  of  the  lignites  of 
Liguria  and  Alsace,  in  which  quadrupeds  are 
found  of  the  families  enumerated  above  ;  but  1  do 
not  find  that  any  of  these  animals  have  been  also 
fouod  in  other  countries.  The  fossil  bones  of 
Germany,  Kngland,  and  Italy,  are  all  either  older 
or  newer  than  those  of  which  we  have  been  speak- 
ing, and  belong  either  to  those  ancient  races  of 
reptiles  of  the  juraie  and  copper-slate  formations, 
or  to  the  deposits  of  the  last  universal  inundation, 
the  diluvial  formations. 

We  are,  therefore,  authorised  to  believe,  \uitil 
the  contrary  be  proved,  that  at  the  period  when 
these  numerous  pachydcrmata  li^'cd,  the  globe 
had  only  presented  for  their  habitation  a  small 
number  of  plains  sufficiently  fertile  for  them  to 
multiply  there,  and  that  perhaps  tliese  plains  were 
insiUated  regions,  separated  by  pretty  lai^  spaces 
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of  devftted  àmoê,  far.  wUeh  ne  db  iMt  Haà 
tluit  oar  «niinali  hsra  left  any  tncei  of  diarcB- 
■Ittioe. 

The  reteudieiof  M.  Adolphe  Brangmart  have 
iloo  made  knoum  to  vs  die  natue  of  die  vege- 
tables  which  oûvond  thoae  ooontneik  In  the 
Mme  strata  with  oor  pdaotheria,  there  hate  been 
band  trnnke  of  palms,  and  many  othen  of  thoae 
beautifiil  plants  whose  genera  now  only  grow  in 
irann  climates.  Pafans»  crooodiki^  and  tiionyoes 
dways  occur  in  greater  ot  less  abondance  wbsr^ 
mr  omr  ancient  pachydermata  are  fimnd  *. 

The  sea  whidi  had  covered  these  lands  and 
iestroyed  their  animals,  left  large  depositflf,  whidi 
itill  form  at  the  present  day,  at  no  great  depth, 
;he  basis  of  our  great  plains  :  it  had  then  retired 
mew,  and  left  immense  surfines  to  a  new  populo- 
ion,  whose  remains  are  found  in  the  sandy  and 
Duddy  deposits  of  all  countries  known. 

It  is  to  this  deposition  from  the  sea,  made  in  a 
tate  of  quiet,  that  certain  fiissil  cetacea,  very 
Quch  resembling  those  of  our  own  days,  should, 
n  my  opinion,  be  referred  ; — a  dolphin,  allied  to 
nor  epaulard  f ,  and  a  whale  very  like  our  ror  • 
[uals  t,  both  discovered  in  Lombardy  by  M.  Cor- 

*  See  my  "  Researches,"  Tcd.  iii.  p.  851 .  et  nq. 
t  Id.  vol.  V.  part  i.  p.  SO9.  {  Id.  p.  sgo. 
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teai  ;  a  large  head  of  a  whale  found  withiu  the 
very  precincts  of  Paris  *,  and  described  by  Ijaraa- 
non  and  Daubenton  ;  and  an  entirely  new  genus, 
which  I  have  discovered  and  named  Ziphius,  and 
which  already  contains  tliree  species.  It  is  allied 
to  the  cachalots  and  hyperoodons  f. 

In  the  extinct  population  which  fills  our  iillu- 
vial  and  superficial  strata,  and  which  has  lived 
upon  the  deposit  just  alluded  to,  there  arc  no 
longer  cither  palteotlieria  or  anaplothxria,  or,  in 
in  fact,  anv  of  those  singular  genera.  The  pachy- 
dermata.  however,  still  predominate  ;  and  these 
are  of  a  gigantic  EÎze,  elephants,  rhinoceroses, 
and  hippopotami,  accompanied  with  innumerable 
horses  and  several  large  ruminantia.  Caniivorous 
auimals  of  the  size  of  the  lion,  tiger,  and  hyena, 
had  desolated  this  new  animal  kingdom.  In  ge- 
neral, its  character,  even  in  the  extreme  north, 
and  on  the  edges  of  the  present  frozen  ocean,  was 
similar  to  that  which  the  torrid  zone  alone  now 
presents,  and  yet  there  was  no  species  in  it  abso- 
lutely the  same  as  any  of  those  wliich  arc  found 
alive  at  the  present  day. 

The  most  remarkable  of  these  animals  is  the 
species  of  elephant  named  maimitoth  by  the  Kus- 


"  "  ResearchcB,"  vol.  v.  part  J.  p.  3!)3. 
t  Id.  vol.  V.  part  i.  p.  352.  and  357. 
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sians  (the  Elephas  primigenius  of  Blumenbach), 
whieb  was  fifteen  or  eighteen  feet  high»  and  was 
covered  with  coarse  red  wool,  and  long,  stiflP,  black 
hairs,  which  formed  a  mane  along  its  back.     Its 
enormous  tusks  were  implanted  in  alveol»  longer 
than  those  of  the  elephants  of  the  present  day  ; 
but  in  other  respects  it  was  pretty  similar  to  the 
Indian  elephant  *.     It  has  left  thousands  of  its 
carcases  from  Spain  to  the  shores  of  Siberia,  and 
it  has  been  found  in  the  whole  of  North  Ameri- 
ca ;  so  that  it  had  been  distributed  on  both  sides 
of  the  Atlantic,  if,  indeed,  that  ocean  had  existed 
in  its  time,  in  the  place  which  it  occupies  at  pre- 
sent.    It  is  well  known  that  its  tusks  are  still  so 
well  preserved  in  cold  countries,  as  to  be  applied 
to  the  same  uses  as  fresh  ivory  ;  and,  as  we  have 
already  remarked,  individuals  of  it  have  been 
found  with  their  flesh,  skin,  and  hair,  which  had 
remained  frozen  since  the  last  general  catastrophe. 
The  Tartars  and  Chinese  have  imagined  it  to  be 
an  animal  which  Uves  under  ground,  and  perishes 
whenever  it  perceives  the  light. 

After  the  mammoth,  and  almost  its  equal  in 
size,  came  also  in  the  countries  which  form  the 
two  presently  existing  continents,  the  narrow 
toothed  mastodon^  which  resembled  the  elephant, 


•  '*  Researches/'  vol.  i.  p.  75,   I95  and  SZ5  ;   vol.  iii. 
p*  371  and  405  ;  voL  iv.  p.  491. 


382       THEORY  OF  THE  KARTH. 

and  was  armed  like  it  with  enormous  tusks,  but 
with  tuBks  covered  with  enamel,  shorter  legs, 
and  whose  mamillated  grinders,  invested  with  a 
thick  and  shining  enamel,  have  long  furnished 
what  has  been  called  occidental  turquoise  *. 

Its  remains,  which  are  pretty  common  in  the 
temperate  parts  of  Europe,  are  not  so  much  so 
towards  the  uorth  ;  but  it  has  also  been  Ibund  in 
the  mountains  of  South  America,  along  with  two 
allied  species. 

In  North  America  immense  quantities  of  the 
remains  of  the  great  mastodon  have  been  found, 
a  species  larger  than  the  preceding,  as  high  in 
proportion  as  tlic  elephant,  with  equally  huge 
tusks,  and  whose  grinders,  which  are  covered  over 
with  bristling  points,  made  it  long  be  considered 
as  a  carnivorous  animal  +. 

Its  bones  were  of  a  large  size,  and  very  solid. 
Even  its  hoofs  and  stomach  are  said  to  have  been 
found  in  a  sufficient  state  of  preservation  to  be  re- 
cognisable ;  and  it  is  asserted  that  the  stomach 
was  filled  with  bruised  branches  of  trees.  The 
Indians  imagine  that  the  whole  race  was  destroyed 


■  "  Researches,"  vol.  i,  p.  250,  265  and  335  ;  vol.  iv.  p. 
493. 

t  Id.  vol.  i.  i>.  206,  2+9  ;  vol.  iii.  |i.  376. 
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by  the  gods,  to  prevent  tiiem  from  destroying  the 
hnman  species. 

Along  with  these  enormous  pachydermata,  liv* 
ed  the  two  somewhat  inferior  genera  of  the  xhino- 
ceroses  and  hippopotami. 

The  Hippopotamus  of  this  period  was  pretty 
common  in  thç  countries  which  now  form  I^noe, 
Germany  and  England,  and  was  particularly  so 
in  Italy.  It  so  closely  resembled  the  present  Af- 
rican species,  that  it  is  only  by  an  attentive  com- 
parison that  it  can  be  distinguished  from  it  '*^. 

There  was  also  at  this  time  a  small  species  of 
hippopotamus  of  the  size  of  the  wild  boar,  to 
which  there  is  nothing  similar  at  present  exist- 
ing. 

There  were  at  least  three  species  of  Rhinoceros 
of  large  size,  all  of  them  two-homed. 

The  most  common  species  in  Germany  and 
England  (my  Rh.  tichorhinus),  and  which,  like 
the  elephant,  is  found  even  to  the  shores  of  the 
frozen  sea,  where  it  has  also  lefl  entire  individuals, 
had  the  head  elongated,  the  bones  of  the  nose 
very  robust  and  supported  by  an  osseous  and  not 
merely  cartilaginous  septum  narium,  and,  lastly, 
wanted  incisors  f. 

•  "  Researches/'  vol.  i.  p.  304,  322  ;  vol,  iii.  p.  380  ;  vol. 
iv.  p.  493, 

t  Id.  vol.  ii.  part  i.  p.  64  ;  and  vol.  iv.  p.  496. 
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Another  species,  of  rarer  occurrence,  and  pecu- 
liar to  more  temperate  climates  (Hh.  incisivus)  •, 
had  incisors  Uke  our  present  rhinoceroses  of  the 
East  Indies,  and,  in  particular,  resembled  that  of 
Sumatra  f  ;  its  distinctive  characters  are  derived 
from  some  differences  in  the  form  of  the  head. 

The  third  species  (J?A.  leptorhinus)  had  no 
incisors,  like  the  first  and  like  the  present  rhino- 
ceros of  the  Cape  ;  but  it  was  distinguished  by 
a  more  pointed  muzzle  and  more  slender  limbs  J. 
The  bones  of  this  species  have  been  found  more 
especially  in  Italy,  in  the  same  strata  with  those 
of  elephants,  mastodons,  and  hippopotami. 

There  is  a  fourth  species  still  (^A.  minutiu), 
fiimisbeil,  like  the  second,  with  incisors,  but  of  a 
much  smaller  size,  and  scarcely  larger  than  a 
hog|l.  It  was  undoubtedly  rare,  for  the  remains 
of  it  have  only  as  yet  been  found  in  some  places 
in  France. 

To  those  four  genera  of  large  pachydermata,  is 
added  a  Tapir,  which  equalled  them  in  size,  and 
was  consequently  twice,  perhaps  three  times,  as 


"  "  Researches,"  vol.  ii.  ( 
and  vol.  v.  part  ii.  p.  50. 
t  U.  vol.  iii.  p.  385. 
Î  Id.  vol.  ii.  part  i.  p.  Ti- 
ll Id.  vol.  ii.  part  i.  p.  89- 
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large  in  its  linetr  dimengioiui  as  the  American 
Tapir*.  Its  teeth  have  been  found  in  several 
parta  of  France  and  Gk^rmany  ;  and  almost  always 
accompanying  those  of  rhinoceroses,  mastodons, 
or  elephants. 

Along  with  these  there  is  still  associated,  but  as 
it  would  seem  in  a  very  small  number  of  places,  a 
large  pachydermatous  animal,  of  which  the  lower 
jaw  alone  has  been  found,  and  whose  teeth  are  of 
the  form  of  double  crescents,  and  undulated.  M. 
Fischer,  who  discovered  it  among  bones  from  Sir 
beria,  has  named  it  Elasmotherium\  . 

The  Horse  genus  also  existed  in  those  timesf. 
Its  teeth  accompany  in  thousands  the  remains  of 
the  animals  which  we  have  just  mentioned,  in  al- 
most all  their  localities  ;  but  it  is  not  possible  to 
say  whether  it  was  one  of  the  species  now  exist- 
ing or  not,  because  the  skeletons  of  these  species 
are  so  like  each  other,  that  they  cannot  be  distin- 
guished by  the  mere  comparison  of  isolated  frag- 
ments. 

The  Ruminantia  were  now  greatly  more  nume- 
rous than  at  the  epoch  of  the  Pakeotheria  ;  their 
numerical   proportion   must  even   have  differed 


•  See  my  "  Researches,"  vol.  part  i.  p.  89. 
t  Id.  p.  95.  X  Id.  p.  109. 
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very  little  from  what  it  is  at  preseot  ;  but  ^ 

certain  of  several  species  wliich  were  différent. 

This  may.  in  particular,  he  said  with  tnncti 
ontûnty  of  »  deer  exceeding  even  the  elk  in  me, 
which  is  common  in  the  marl  deposits  and  peat- 
bogs of  Ireland  and  England,  and  of  whidi  re- 
mains have  also  been  dug  up  in  France,  Ga- 
many,  and  Italy,  where  they  were  found  in  th« 
same  strata  witli  bones  of  elephants.  Its  widr, 
palniated,  and  branched  horns,  measure  so  mud) 
u  twelve  or  fourteen  feet  from  one  point  to  the 
other,  following  the  curvatures  *. 

The  distinction  is  not  so  dear  «rith  r^ard  to 
the  bones  of  deer  and  oxen,  which  have  been 
collected  in  certain  caremB,  and  in  the  fissures  of 
certain  rocks.  They  are  sometimes,  and  espe- 
cially in  the  caverns  of  England,  accompanied 
with  bones  of  elephants,  rhinoceroses,  and  hippo- 
potami, and  with  those  of  a  hyena,  which  also 
occurs  il)  several  strata  of  transported  matter, 
along  with  these  same  pachydermata.  They  are 
consequently  of  the  same  age  ;  hut  it  remains  not 
the  less  difficult  to  say  in  what  respect  they  dif- 
fer from  the  oxen  and  deer  of  the  present  day. 

The  fissures  of  the  rocks  of  Gibraltar,  Cette, 
Nice,  Uliveta  near  Pisa,  and  other  places  on  the 


•  See  my  "  Kesearches,"  vol.  iv.  p.  70. 
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shores  of  the  Mediterranean,  are  filled  with  a  ried 
and  hard  cement,  which  envelopes  fiagments  of 
rock  and  fresh-water  shells,  and  numerous  bones 
of  quadrupeds,  the  greater  part  fractured.  These 
concretions  are  termed  osseous  brecdse.  The 
bones  which  they  contain  sometimes  present  cha- 
racters sufficient  to  prove  that  they  have  belonged 
to  unknown  animal^  or  at  least  to  animals  fo- 
reign to  Europe.  There  are  found,  for  example, 
four  species  of  deer,  three  of  which  have  charac- 
ters in  their  teeth,  which  are  only  observed  in 
the  deer  of  the  Indian  Archipelago. 

There  is  a  fifth  near  Verona,  the  horns  of 
which  exceed  in  magnitude  those  of  the  Cana- 
dian deer  *. 

There  also  occur,  in  certain  places,  along  with 
bones  of  rhinoceroses,  and  other  quadrupeds  of 
this  period,  those  of  a  deer  so  much  resembling 
the  reindeer,  that  it  would  be  difficult  to  assign 
distinctive  characters  to  it  ;  a  circumstance  which 
is  so  much  the  more  extraordinary,  that  the  rein- 
deer is  at  the  present  day  confined  to  the  coldest 
regions  of  the  north,  while  the  whole  genus  of 
rhinoceroses  belongs  to  the  torrid  zone,  f 

There  exist  in  the  strata  of  which  we  speak, 

*  "  Researches/'  vol.  iv.  p.  168-225. 
t  Id.  p.  89. 
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remains  of  a  species  very  similar  to  the  fallow- 
deer,  but  a  third  larger,  "  and  prodigious  quanti- 
ties of  horns,  very  much  resembling  those  of  our 
present  stagf,  as  well  as  bones,  very  like  those  of 
the  aurochs  J  and  domestic  ox  ||,  two  very  dis- 
tinct species,  which  had  been  erroneously  con- 
founded by  the  naturalists  «ho  preceded  us.  The 
entire  heads,  however,  resembling  those  of  t)iese 
two  animals,  as  well  as  that  of  the  musk-ox  of 
Canada  §.  which  have  often  been  extracted  from 
the  eartli,  do  not  come  from  localities  sufficiently 
well  determined  to  enable  us  to  assert  that  these 
^ecics  had  been  contemporaries  of  the  great  pa- 
diydcrmata,  of  whicli  we  have  made  mention 
above, 
t  The  osseous  breccise  of  the  shores  of  the  51e- 
diterranean  have  also  afforded  two  species  of 
Lagomys,%  animals,  the  genus  of  which  exists  at 
the  present  day  only  in  Siberia  ;  two  species  of 
rabbits  **,  lemmings,  and  lats  of  the  size  of  the 


■  See  my  " 

■  Researches,"  vol.  iv.  p.  94. 

+  Id.  vol. 

iv.  p.  98. 

Î  Id.  vol. 

iv.  p.  148  ;  and  vol.  v.  part  îî.  p.  SOp. 

II  I(t.  vol.  i 

iv.  p.  150;  vol.  V.  part  u.  p.  510. 

5  Id.  vol.  i 

V.  p.  153. 

%  Id.  vol.  i 

iv.p.  199-204. 

"  Id.  vol. 

iv.  p.  174,  177,  196;  vol.  v.  part  i.  p.  M. 
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water-rat  and  domestic  mouse*.    In  the  caves 
of  England  two  species  are  also  found  f. 

The  osseous  brecciœ  even  contain  bones  of 
ahrew-mice  and  lizards  %. 

In  certain  sandy  strata  of  Tuscany,  there  are 
teeth  of  a  porcupine  ||,  and  in  those  of  Russia 
heads  of  a  spedes  of  beaver,  larger  than  ours, 
which  M.  Fischer  has  named  TVogantherium  §. 

But  it  is  more  particularly  in  the  class  Edenta- 
ta that  these  races  of  animals  belonging  to  the  pe- 
riod before  the  last  assume  a  size  much  superior 
to  that  of  their  present  congeners,  and  even  rise 
to  a  magnitude  altogether  gigantic. 

The  Megatherium  unites  a  part  of  the  generic 
characters  of  the  armadilloes,  with  some  of  those  of 
the  sloths,  and  is  in  size  equal  to  the  largest  rhino- 
i^eros.  Its  claws  must  have  been  of  a  monstrous 
length,  and  prodigious  strength;  its  whole  skeleton 
possesses  an  excessive  solidity.  It  has  only  as  yet 
been  foimd  in  the  sandy  strata  of  North  Ame- 
rica^. 


•  See  my  "  Researches,"  vol.  iv.  p.  1 78,  202,  and  206  ; 
vol.  V.  part  i.  p.  54. 

t  là.  Tol.  V.  part  i.  p.  55. 

X  Id.  vol.  iv.  p.  206. 

II  Id.  vol.  V.  part  ii,  517. 

§  Id.  part  i.  p.  59. 

H  Id.  p.  174;  and  part  ii.  p.  519. 

T 
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The  Megalonysr  has  been  very  similar  to  it  à 
its  characU.T8,  but  has  been  somewhat  le«;  hi 
claw-s  mucli  longer  and  sharper  in  the  edgeft 
Some  bones  and  entire  toes  of  it  have  been  fond 
in  certain  caves  in  Vii^înia,  and  in  an  island  OB 
the  coast  of  Georgia  •. 

These  two  enormous  edentata  have  only  M* 
therto  presented  their  remains  in  America;  brt 
Europe  possesses  one  of  the  sanie  cluss  wbkk 
does  not  yield  to  them  in  magnitude.  It  isM^ 
known  by  a  single  terminal  joint  of  a  toe,  but  tbll 
fragment  is  sufficient  to  assure  iis  that  it  was  «Of 
similar  to  a  pangolin  or  manis,  but  to  a  pangolifl 
of  nearly  twenty-four  feet  in  length.  It  lived  in 
the  same  districts  as  the  elephants,  rhinoceroses, 
and  gigantic  tapirs  ;  for  its  bones  have  been 
found  along  with  theirs  in  a  sandy  deposit  in  the 
county  of  Darmstadt,  not  far  from  the  Rhinef . 

The  osseous  breccite  also  contain,  but  very  rare- 
ly, bones  of  camivora  î,  which  are  much  mote 
numerous  in  caverns,  that  is  to  say,  in  cavities 
wider  and  more  complicated  than  the  fissures  or 
veins  containing  osseous  breccise.  The  Jura  chain 
in  particular,  is  celebrated  for  them  in  the  part  of 
it  which  extends  into  Germany,  where,  for  ages 

*  See  niy  "  Researches,"  vol.  v.  part  i.  p.  160, 
+  Id.  vol.  V.  p.  193.  X  Id.  vol.  iv.  p.  19s. 
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pasty  incredible  quantities  have  been  removed  and 
destroyed,  on  account  of  certain  medical  virtues 
which  had  been  attributed  to  them,  and  yet  there 
still  remains  enough  to  fill  the  mind  with  asto- 
nishment. The  principal  part  of  these  remains 
consists  of  bones  of  a  very  large  species  of  bear 
(Ursus  spelœusj,  which  is  characterised  by  a 
more  prominent  forehead  than  that  of  any  of  our 
living  bears  ^  Along  with  these  bones  are  found 
those  of  two  other  species  of  bear  (  U.  arctoideus 
»nd  U.  priscusj  t;  those  of  a  hyena  (H.Jbssilis)^ 
allied  to  the  spotted  hyena  of  the  Cax>e,  but  dif- 
fering from  it  in  the  form  of  its  teeth  and  head  X\ 
those  of  two  tigers  or  panthers  §,  of  a  wolf  ||,  a 
fox  ^,  a  glutton  ♦♦,  as  well  as  of  weasels,  viver- 
rœ,  and  other  small  camivora  ff . 

Here,  also,  may  be  observed  that  singular  asso- 
ciation of  animals,  the  species  resembling  which 
live  at  the  present  day  in  climates  so  widely  se- 
parated from  each  other  as  the  Cape,  the  coun- 
try of  the  spotted  hyena,  and  Lapland,  the  coun- 
try of  our  present  gluttons.     In  like  manner  we 


*  See  my  "  Researches/'  voL  iv.  p.  351. 
t  Id.  vol.  iv.  p,  356  and  357.     t  ï^«  vol.  iv.  p,  392.  and  507. 
$  Id«  vol.  iv.  p.  452.    ||  Id.  vol.  iv.  458.     IF  Id.  voL  iv.  p.  46l. 
••  Id.  vol.  iv.  p.  475.  ft  Id.  vol.  iv.  p.  467. 
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have  seen  in  a  cave  iu  France,  a  rhinoceros  and  ■ 
reiuticer  i>y  the  side  of  each  other. 

BcnTs  axe  of  rare  occurrence  m  alhivial  sttiU. 
Remains  of  the  Urge  species  of  the  caves  (V. 
spelœus),  arc  said,  however,  to  have  been  foundk 
Austria  and  Hainaut  ;  and  in  Tuscany  there  ire 
bones  of  a  particular  Kpcdes,  remarkable  for  ib 
compressed  canine  teeth  (U.  ctiitriilensj  •.  Th« 
hyenas  arc  more  frequently  met  *vith.  We  ha»c 
remains  of  them  in  France,  found  along  with 
bones  of  elephants  and  rhinoceroses.  A  cavehu 
lately  been  discovered  in  England,  which  oon- 
tained  prodigious  quantities  of  them,  where  thej 
were  found  of  every  age,  and  of  which  the  «»1 
presented  even  their  excrements  in  a  sufficient 
state  of  preservation  to  he  easily  recognised.  It 
would  appear  tliat  they  had  long  lived  there,  and 
that  it  had  been  by  them  that  the  bones  of  ele- 
phants, rhinoceroses,  hippopotami,  horses,  oxen, 
deer,  and  various  animals  of  the  class  of  glires, 
which  are  found  along  with  them,  and  which  bear 
evident  marks  of  their  teeth,  had  been  dra^^ed 
into  the  cave,  lîut  what  must  have  been  the 
soil  of  England,  when  these  enormous  animals 
lived  upon  it,  and  constituted  the  prey  of  fero- 
cious beasts  !     These  eaves  contain  also  bones  of 


'  Sec  my   ■  Heseurchti,"   viil.   iv.  |).   37B  and  507  ;  aitd 
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tigers,  wolves  and  foxes  ;  but  the  remains  of  bears 
are  of  excessively  rare  occurrence  in  them  *. 

However  this  may  be,  we  see  that,  at  the  epoch 
of  the  animal  population  which  we  are  now  pass- 
ing under  review,  the  class  of  camivora  was  nu- 
merous and  powerful.  It  reckoned  three  bears 
with  round  canine  teeth,  one  with  compressed  ca- 
nini,  a  large  tiger  or  lion,  another  feline  animal, 
of  the  size  of  the  panther,  a  hyena,  a  wolf,  a  fox, 
a  glutton,  a  martin  or  pole-cat,  and  a  weasel. 

The  class  of  glires,  composed  in  generid  of  weak 
and  small  species,  has  been  little  observed  by  the 
collectors  of  fossil  remains  ;  and,  in  all  cases, 
where  the  bones  of  these  animals  have  been  found 
in  the  strata  or  deposits  of  which  we  speak,  they 
also  have  presented  unknown  species.  Such,  in 
particular,  is  a  species  of  Lagomys  found  in  the 
osseous  breccias  of  Corsica  and  Sardinia,  some- 
what resembling  the  Lagomys  alpinus  of  the 
high  mountains  of  Siberia  :  so  true  is  it  that  it  is 
not  always  in  the  torrid  zone  only,  that  we  are  to 
seek  for  the  animals  which  resemble  those  of  this 
period. 

These  are  the  principal  animals,  the  remains 
of  which  have  been  found  in  that  mass  of  earth, 
sand,  and  mud, — that  Diluvium^  which  every- 


*  See  Mr  Buckland's  excellent  work^  entitled  Rdi^ùœ 
Diluvianœ, 


If- 

■   J  111 
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whert-  covers  out  Uige  plains,  fills  our 
aod  chokes  up  the  fissures  lu  many  of  oui  M 
Tber  incontestibly  formed  the  population  of 
coatinents,  at  the  epoch  of  the  great  catAStroj^ 
which  has  destroyed  their  races,  and  which  lut 
prepared  the  soi],  on  which   the  animala  of  the 
present  day  subsist. 

VVhatcvcr  resemblance  certain  of  these  «pcde» 
bear  tu  those  of  our  days,  it  cannot  be  disput- 
ed that  the  general  mass  of  this  population  bad  » 
rexy  different  character,  and  that  the  greater  put 
of  the  races  which  composed  it  have  been  utterly 
destroyed. 

What  astonishes  us  is,  that,  among  all  theae 
mammifera,  the  greater  number  of  which  hare 
their  congeners  at  the  present  day  in  the  warm 
parts  of  the  globe,  there  has  not  been  a  single 
quadrumanous  animal, — that  there  has  not  been 
collscted  a  single  bone  or  a  single  tooth  of  an  ape 
or  monkey,  not  so  much  even  as  a  bone  or  atooth 
belonging  to  an  extinct  species  of  these  animals. 

Nor  is  there  any  trace  of  man.  All  the  bonea 
of  our  species  that  have  been  found  along  with 
those  of  which  we  have  been  speaking,  have  oc- 
curred  accidentally  *,  and  their  number  besides  i> 


'  See  in  the  Rdiquiœ  Diluoîana  of  Mr  Buckland  the  ac- 
count of  the  skeleton  of  a  woman  found  in  the  cave  of  Pa- 
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exeeedingly  smaU,  which  assuredly  would  not  have 
been  the  case,  if  men  had  then  been  settled  in 
the  countries  which  these  animals  inhabited. 

'Where*  then,  was  the  human  race  at  this  pe- 
riod? Did  the  last  and  most  perfect  of  the 
works  of  the  Creator  nowhere  exist  ?  Did  the 
animals  which  now  accompany  him  upon  the 
globe,  and  of  which  there  are  no  traces  among 
these  fossil  remains,  suixound  him  ?  Were  the 
countries  in  which  he  lived  with  them  swallowed 
,  up,  when  those  which  he  now  inhabits,  and  whose 
former  population  may  have  been  destroyed  by  a 
great  inundation,  were  laid  dry  again?  These 
are  questions  which  the  study  of  fossil  remains 
does  not  enable  us  to  solve,  and  in  this  discourse 
we  must  not  apply  for  information  to  other 
sources. 

This  much  is  certain,  that  we  are  now  at  least 
in  the  midst  of  a  fourth  succession  of  land  ani- 
mals,— that,  after  the  age  of  reptiles,  the  age  of 
palœotheria,  the  age  of  mammoths,  and  that  of 
mastodons  and  megatheria,  has  come  the  age  in 


vyland;  and  in  my  Researches^  vol.  iv.  p.  IQS,  that  of  a 
fragment  of  a  jaw,  found  in  the  osseous  breccise  of  Nice. 

M.  de  Schlotheim  collected  human  bones  in  fissures  at 
Kœstritz^  where  there  are  also  bones  of  rhinoceroses  ;  but 
he  himself  expresses  his  doubts  regarding  the  epoch  at 
which  they  were  deposited. 
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which  the  human  species,  aided  by  some  dome»4 
tic  animals,  peaceably  governs  and  fertilizes  the'  < 
earth,  and  that  it  is  only  in  the  deposits  fonned 
since  the  commencement  of  this  age,  in  alluvial 
matters,  jieat-bogs,  and  recent  concretions,  that 

I  bones  are  found  in  the  fossil  state,  wliich  belong 
all  of  them  to  knonii  and  still  living  animals- 
Such  are  the  human  skeletons  of  Guadaloupe, 
imbedded  in  a  species  of  travertine  formed  of  land 
shells,  slate,  and  fragments  of  shells  and  madre- 
pores of  the  neighbouring  sea  ;  the  bones  of  oxen, 
deer,  roes,  and  beavers,  common  in  peat-bogs,  and 
all  the  bones  of  men  and  domestic  animals  found 
in  the  mud  and  sand  deposited  by  rivers,  in  buiy- 

I    ing  grounds,  and  upon  ancient  fields  of  battle. 

'  Kone  of  these  remains  belong  either  to  the 
great  deposit  formed  at  the  time  of  the  last  catas- 
trophe, DOr  to  those  of  preceding  ages. 
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On  the  birds  to  which  the  name  of  Ibis  wa^  given  by  the 

ancient  Egyptians. 

Every  body  has  heard  of  the  Ibis,  a  bird  to 
which  the  ancient  Egyptians  rendered  a  religious 
homage  ;  which  they  reared  within  the  precincts 
of  their  temples  ;  allowed  to  wander  unmolested 
through  their  towns  ;  whose  murderer,  even  al- 
though he  had  involuntarily  become  so,  was  punish- 
ed with  death  *  ;  which  they  embalmed  with  as 
much  care  as  their  parents  ; — a  bird  to  which  they 
attributed  a  virgin  purity  ;  an  inviolable  attach- 
ment to  their  country,  of  which  it  was  the  em- 
blem, an  attachment  so  great  that  it  suffered  it- 
self to  die  of  hunger  when  it  was  transported  else- 


•  Herodotus^  i.  2. 
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where;— n  binl  wliich  possWHsed  instiuct  cnougb 
t(i  know  the  iucrease  and  waning  of  the  mooo, 
Htid  to  regulate  accordingly  the  ijuantily  of  iti 
daily  food,  and  the  development  of  iU  young; 
which  arrested  at  the  frontiers  of  Kg>-pt  the  w- 
pcnts  which  would  otherwise  h»^  e  carried  destrof- 
tion  into  that  sacred  land",  aud  which  ius|are<l 
them  with  such  terror  that  they  dreaded  its  ren 
feathers  t  ; — a  bb-d,  in  fine,  whose  fomi  the  gA 
would  have  assumed,  had  they  been  forced  to  •■ 
dopt  a  mortal  figure,  and  into  which  Mercort 
was  really  transformetl,  when  he  had  a  mind  to 
traverse  the  earth,  and  instruct  men  in  the  scicDWs 
and  arts. 

No  other  animal  could  have  been  so  easy  to  re- 
cognize as  this  ;  for  there  is  no  other  of  which  the 
ancients  have  left  us  at  once,  as  of  tlie  ibis,  escel- 
lent  descri]itions,  accurate  and  even  coloured  fi- 
gures, and  the  body  itself  preserved  with  its  fea- 
thers, under  tlie  triple  envelope  of  a  preser\*ative 
bitumcu,  thick  aud  close  folds  of  linen,  and  solid 
and  well  varnished  vases.  And  yet,  of  all  the 
modern  aiithors  who  have  sjwken  of  the  ibis,  there 
is  but  one,  the  celebrated  Bruce,  a  traveller  more 
famous  for  his  courage  than  for  the  justness  of  his 

•  .£lian,  lib.  Ji.  tap.  3j  and  3S, 
+  Id.  lib.  i.  cap,  3S. 
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Opinions  in  natural  history,  who  has  not  blunder* 
ed  respecting  the  true  species  of  this  bird  ;  and 
his  ideas  with  regard  to  this  subject,  however  ac- 
curate they  were,  have  not  even  been  adopted  by 
naturalists  *. 

After  several  changes  of  opinion  respecting  the 
ibis,  it  was  seemingly  agreed,  at  the  period  when 
I  published  the  first  edition  of  this  work,  to  give 
the  name  of  Ibis  to  a  bird  a  native  of  Africa,  al- 
most of  the  size  of  the  stork,  with  white  plumage, 
having  the  quills  black,  perched  upon  long  red 
legs,  armed  with  a  long  arched  beak,  of  a  pale  yel- 
low colour,  sharp  at  its  edges,  rounded  at  its  base, 
and  notched  at  its  point,  and  whose  face  is  covered 
with  a  red  skin  destitute  of  feathers,  which  do  not 
extend  farther  forward  than  the  eyes. 

Such  is  the  Ibis  of  Perrault  f ,  the  Ibis  Candida 
of  Brisson  ^,  the  Ibis  blanc  d'Egypte  of  Buf- 


•  Bruce^  French  translation^  Svo.  vol.  viii,  p,  264  ;  and 
Atlas^  pi.  XXXV,,  under  the  name  of  Abouhannès. 

t  Description  d'un  Ibis  blanc  et  de  deux  cicognes,  Aca« 
demie  des  Sciences  de  Paris,  t  iii,  pL  iii.  p.  6l.  of  the  4to 
edition  of  1734,  pL  xiii.  fig,  1 ,  The  beak  is  represented  as 
truncated  at  the  end,  but  this  is  a  fault  of  the  engraver. 

J  Numenius  sordide  albo-rufescens,  capite  anteriore  nudo 
rubro,  lateribus  rubro  purpureo  et  cameo  colore  maculatis, 
reraigibus  majoribus  nigris,  rectricibus  sordide  albo  rufes- 
ccntibu*?,  rostro  in  exortu  dilute  luteo,  in  extremitate  au- 
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ffbfi  *,  aod  the  Tsntaluii  Ibis  ul*  L.ÎDiueus.  u^ 
twelfUi  edition.  It  was  to  this  same  bird,  also,  I 
Bluineu bach, while  he  avowed  that  it  is  of  very  i 
occuncnce  at  the  present  day,  at  least  in  Lom 
Egypt,  asserted  that  the  lOgyptians  rendered  ë- 
vine  honours  f  ;  and  yet  this  naturalist  had  pos- 
sessed opportunities  of  examining  bones  of  tht 
true  ibis  in  a  munmiy  which  he  opened  in  Loo-  ' 
doof. 

I  alw  participate*!  in  the  error  of  those  ode- 
brated  men  whom  I  have  just  mentioned,  until 
tlie  inoment  when  I  was  enabled  to  examine  some 
mummies  of  the  ibis  by  myself.  This  jilessurt 
was  procured  fur  me,  for  the  5rst  time,  by  the  latt 
M.  Fourcroy,  to  whom  M.  Grobert,  Colonel  of 
Artilk-ry,  on  his  return  from  Egypt,  had  giren 
two  of  these  mummies,  both  taken  from  the  pits 
of  Saccara.  On  carefully  exposing  them,  we  per- 
ceived tliat  the  bones  of  the  embalmed  bird  were 

rantio,  pedibus  griseis.    Ibia  Candida,  Brîuon,  Omithokgii, 
t.  V.  p.  3+9. 

*  Planches  Enluminées,  No.  3U9  ;  Histoire  des  OisMUi. 
t.  viii.  4to.  p.  14.  pi.  1.  This  Ust  figure  is  ■  ^opy  ot  ÙM 
of  Perault,  with   the  same  fault. 

i  Handbuch  der  Naturgeschichte,  p,  203.  of  the  edition 
of  1799  j  hut  in  the  edition  of  1807  he  has  restored  tbt 
name  of  Ihis  to  the  bird  to  which  it  belongs. 

*  Philosophical  1'ransactions  for  1794- 
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much  smaller  than  those  of  the  Tantalus  ibis  of 
naturalists  ;  that  they  did  not  much  exceed  those 
of  the  curlew  in  size,  that  its  beak  resembled  that 
of  the  latter,  being  only  a  little  shorter  in  pro<- 
portion  to  its  thickness,  and  not  at  all  that  of  the 
tantalus  ;  and,  lastly,  that  its  plumage  was  white 
with  the  quills  marked  with  black,  as  the  ancients 
have  described  it. 

We  are  therefore  convinced,  that  the  bird 
which  the  ancient  Egyptians  embalmed,  was  by 
no  means  the  Tantalus  ibis  of  naturalists,  that  it 
was  smaller,  and  that  it  was  to  be  sought  for  in 
the  curlew  genus.  We  found,  after  some  in- 
quiries, that  the  mummies  of  the  ibis  which  had 
been  opened  before  by  diflFerent  naturalists,  were 
similar  to  ours.  BufFon  says  expressly  that  he  ex- 
amined several  of  them  ;  that  the  birds  which 
they  contained  had  the  beak  and  size  of  curlews; 
and  yet  he  has  blindly  followed  Perrault  in  ta- 
king  the  African  tantalus  for  the  ibis.  One  of 
those  mummies  opened  by  Buffbn  still  exists  in 
the  museum  ;  it  is  similar  to  those  which  we  have 
examined. 

Dr  Shaw,  in  the  supplement  to  his  Travels  ♦, 
describes  and  figures  with  care  the  bones  of  à  si- 
milar mummy.    The  beak,  he  says,  was  six  Eng- 

*  Folio  edition,  Oxford  1746,  pi.  t.  and  pages  64»66. 
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mart  of  the  spectei  of  tlie  fiunily  of  scolapatem 
birds. 

LnsUy,  our  oaturaliAs  retumed  from  the  ei|e- 
ditiou  to  £g)'pt  *'ith  a  rich  han-est  of  objecta,  ■ 
well  ancient  aa  recent.  My  leanicd  friced  % 
Geofiroy  St  HUaire,  in  particular,  had  octii|iid 
himself  «ith  the  greatest  care  in  collecting  tnmit- 
mies  of  all  descriptions,  and  had  brought  niA 
him  a  great  number  of  those  of  the  ibiar  boA 
from  Saccara  and  Thebes. 

The  former  were  in  the  same  state  as  tbflir 
which  M.  Grobert  had  brought,  tbatiatoo^ 
their  bones  had  undergone  a  sort  of  half  buraâg: 
and  were  without  consistence  ;  they  broke  iHl  Ùe 
slightest  tottch,  and  it  was  very  difficult  to  obtain 
any  entire,  and  still  more  so  to  detach  them  foi 
the  purpose  of  making  a  skeleton. 

The  boucs  of  those  brought  from  Thebes  were 
much  better  preserved,  either  on  acctnmt  of  the 
greater  heat  of  tlic  climate,  or  from  the  mcHC  effi- 
cacious means  CDipl^ed  for  their  preparation; 
and  M.  Geoffroy  hiCT^aacrificed  some  of  than 
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fonns  one  of  the  most  beautifiil  ornaments,  and 
we  have  represented  it  in  PL  iv. 

It  is  likely  that  this  mummy  must  have  been 
that  of  a  bird  kept  in  a  state  of  domesticity  in  the 
temples,  for  its  left  humerus  has  been  broken  and 
joined  again.  It  is  probable  that  a  wild  bird» 
whose  wing  had  been  broken,  would  have  perished 
before  it  had  healed,  from  its  being  unable  to  pur- 
sue its  prey,  or  to  escape  from  its  enemies. 

This  skeleton  puts  it  in  our  power  to  deter- 
mine, without  any  uncertainty,  the  characters  and 
proportions  of  the  bird.  We  see  clearly  that  it 
was  in  all  points  a  true  curlew,  a  little  larger  than 
the  common  curlew  of  Europe,  but  having  the 
beak  thicker  and  shorter.  The  following  is  a 
comparative  table  of  the  dimensions  of  the  two 
birds,  taken,  for  the  ibis,  from  the  skeleton  of  the 
mummy  of  Thebes,  and  for  the  curlew,  from  a 
skeleton  which  previously  existed  in  our  anatomi- 
cal galleries.  We  have  added  those  of  parts  of 
the  Saccara  ibises,  which  we  succeeded  in  obtain- 
ing entire. 
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Head  and  Iwak  togetlie 
H«td  alone,  -  -  -  - 
The  14  vvrlebrw  of  the 
neck  together,  -  - , 
Back, 

Coccyx,    -     .     -     -     ■ 

Tibia.  '----. 

Middle-toe,  ... 

Sternum,  .     .     - 

,  Clnvicle,  .  .    -     - 

<  Hiimenii,  -    -    - 


Hand, 


0.192 

o.o»a 

0.087 
0.037 
a078 
0.150 
0102 
O.097 
0.09S 
0.053 
0A3S 
0.153 
0.125 


0.150 
O.OSfi 
0.070 
0.035 
O.OI>0 
0.112 
o.Ogo 
0.070 
0.Û99 
0.041 

.  aio6 

0.U7 
0.103 
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It  appears  by  tliis  table,  that  the  animal  of 
Thebes  was  larger  than  our  curlew  ;  that  one  of 
the  Saccara  ibises  was  intermediate  in  size  be- 
tween that  of  Thebes  and  our  common  curlew, 
and  that  the  other  was  smaller  than  this  latter 
bird.  It  is  also  seen  that  the  diffèrent  parts  of 
the  botly  of  the  ibis  do  not  observe  the  same  pro- 
portions between  o;ich  other,  as  those  of  the  cur- 
lew. Tlie  beak  of  the  former,  for  example,  is  in 
particnlar  shorter,  although  all  the  other  parts  are 
longer,  &c. 

However,  these  differences  of  proportions  do 
not  exceed  \vhat  might  he  expected  in  species  of 
the  same  genus  :  the  forms  and  characters  which 
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may  be  considered  as  geherie,  are  absolutdiy  the 
same. 

We  must  therefore  search  for  the  true  ibis,  not 
among  those  tantaluses  of  lai^  size  and  sharp 
beak,  but  among  the  curlews  ;  and,  let  it  be  ob- 
served, that,  by  the  name  curlew,  we  intend  to 
signify,  not  the  artificial  genus  formed  by  Latham 
and  Gmelin,  of  all  the  wading  birds  which  have 
the  beak  curved  downwards,  but  a  natural  genus, 
to  which  we  shall  give  the  name  of  Numenius^ 
and  which  will  comprehend  all  the  waders  with 
beaks  curved  downwards,  soft  and  rounded,  whe- 
ther their  head  be  bare  or  clothed  with  feathers. 
It  is  the  genus  courlis^  such  as  BufFon  imagined 
it*. 

A  glance  over  the  collection  of  birds  belonging 
to  the  royal  cabinet,  has  enabled  us  to  distinguish 
a  species,  which  is  neither  named  nor  described  in 
the  works  of  systematic  writers,  excepting  per- 
haps by  Dr  Latham  ;  and  which,  when  carefully 
examined,  will  be  found  to  correspond  with  all 
that  the  ancients,  the  monuments  ai^  mummies, 
indicate  as  characteristic  of  the  ibis. 

We  here  present  a  figure  of  it,  Plate  v.  It 
is  a  bird  somewhat  larger  than  the  curlew  ;  its 
beak  is  arcuate  like  that  of  the  curlew,  but  a  little 


•  We  have  definitively  established  this  genus  in  our 
"  Regne  Animal/'  t  i.  p.  483,  and  it  appears  to  have  been 
adopted  by  naturalists. 
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dorter,  aud  sensibly  thicker  in  proportion,  ssaaé- 
wbst  compressetl  at  its  base,  and  marked  on  each 
Bide  with  a  groove,  which,  proceeding  from  the 
nostril,  is  continued  to  the  extremity  ;  while,  in 
the  curlew,  there  is  a  similar  groove,  which  di»- 
&{)[icars  before  arriving  at  the  middle  of  the  bok  : 
the  colour  of  the  beak  is  more  or  less  black  ;  tiie 
head,  and  the  two  upper  thirds  of  the  neek,  ait 
entirely  destitute  of  feathers,  and  the  skin  of 
these  parts  is  black.  The  plumage  of  the  body, 
wings,  and  tail,  is  white,  with  the  exception  of 
the  ends  of  the  large  quills  of  the  wng,  which 
are  black  ;  the  four  last  secondary  quills  bnve  the 
barbs  singularly  long,  attenuated,  and  hanging 
down  over  the  ends  of  the  wings,  when  the  latter 
are  folded  ;  their  colour  is  a  beautifxd  black,  with 
violet  reflections.  The  feet  are  black,  the  legs 
are  thicker,  and  the  toes  much  longer  in  propor- 
tion than  those  of  the  curlew  ;  the  membranes  be- 
tween the  bases  of  the  toes  arc  also  more  ex- 
tended ;  the  leg  is  entirely  covered  with  small 
polygonal,  or  what  is  called  reticulated  scales,  and 
the  base  of  the  toes  itself  has  only  similar  scales; 
while,  in  the  curlew,  two-tliirds  of  the  1^,  and 
the  whole  length  of  the  toes,  are  scutulate,  that 
is  to  say,  furnished  with  transverse  scales.  There 
is  a  reddish  tint  under  the  wing,  toward  the  top 
of  the  thigh,  and  on  the  anterior  large  wing  co- 
verts ;  but  this  tint  appears  to  be  an  individual 
character,  or  the  result  of  an  accident,  for  it  does 
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not  occur  in  other  individuals  that  are  in  other 
respects  entirely  similar. 

This  first  individual  came  from  the  collection 
of  the  Stadtholder,  and  its  native  country  was 
unknown.  The  late  M.  Desmoulins,  assistant 
naturalist  to  the  Museum,  who  had  seen  two 
others,  asserted  that  they  came  from  Senegal; 
one  of  them  must  even  have  been  brought  by  M. 
Geoflfroy  de  Villeneuve  :  but  we  shall  see,  as  we 
proceed,  that  Bruce  *  found  this  species  in  Abys- 
sinia, where  it  was  named  ^hou-Hannes  (Father 
John)  ;  and  that  M.  Savigny  saw  it  in  abundance 
in  Lower  Egypt,  where  it  was  called  Ahcu^ 
Mengel  (Father  of  the  Sickle).  It  is  probable 
that  the  modems  will  give  no  credit  to  the  asser- 
tion of  the  ancients,  that  the  ibis  never  left 
Egypt  without  perishing  f .  This  assertion  would, 
besides,  be  as  contrary  to  the  Tantalus  Ibis  as  to 
our  common  Curlew  ;  for  the  individuals  which 
we  have  in  Ewope  came  from  Senegal.  It  was 
from  thence  that  M.  Geoffroy  de  Villeneuve  had 
brought  the  individual  in  the  Museum  of  Natural 
History.  It  is  even  much  rarer  in  Egypt  than 
our  curlew  ;  for,  since  Perrault,  nobody  mentions 
having  seen  it  there,  or  having  received  it  from 
that  country.  An  individual  without  the  reddish 
tint,  but  in  other  respects  perfectly  similar  to  the 
first,  was  brought  home  by  M.  de  Labillardiere, 

•  Bruce,  foe.  cU.  ;  and  Savigny,  "  Mem.  sur  l'Ibis,"  p.  12. 
t  MWwa,  lib.  il  cap.  SS 
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V^  his  vuyagv  to  Awtnlaaa  niMlc  along 

B  M.  tI'£Dtrcca»>toux. 

^  We  afW^aidn  kmnivd.  that,  when  ^i 
d>eae  laids  bs^e  the  head  and  neck  fiirnisbed 
«ith  &atbcn  in  the  part  whkb.  as  they  advaub- 
w  age.  »  to  bocomc  bare  ;  and  that  the  scapuUn 
ne  fen  dmgated,  and  of  a  paler  and  duller  black. 
It  u  in  this  state  that  one  was  brunght  to  us  from 
Australasia  by  the  Ute  Peron,  which,  in  otlici 
nspects,  dificTB  from  oms,  and  from  that  of  M 
l^abiUaidiere,  only  in  having  some  black  uiaik- 
ings  on  the  alula  and  first  large  coverts,  and  in 
«hii^  the  head  and  upper  part  of  the  neck  an 
covered  with  blackish  feathers.  It  was  also  a 
yotmgish  individoal  whidi  M.  Savigny  bcot^t 
from  Eg\7it,  and  which  is  figured  in  his  memoir 
upon  the  Ibis,  Plate  l.  ;  and  in  the  great  work 
on  Eg>-pt,  under  the  head  Birds,  PI.  vii.  The 
feathers  of  the  head  and  back  part  of  the  neck 
are  rather  grey  thau  black  ;  those  of  the  foie  part 
of  the  neck  are  white.  Lastly,  Bruce's  figure 
(Atlas,  Plate  xxxv.)  is  also  taken  from  a  young 
individual  obsened  in  Abyssinia,  and  almost  si- 
milar to  that  of  M.  Savigiiy. 

We  have  receixed  from  Pondicheny,  by  M. 
Leschcnault,  an  individual  similar  to  that  of  Pé- 
rou, but  in  which,  the  liead  only,  and  a  small  part 
of  the  back  of  the  neck,  are  furnished  with  black- 
ish feathers:  all  the  rest  is  covered  vdih  white 
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*eathcrs.  But  it  is  not  the  less  certain,  that  all 
;he6e  birds  have  the  head  and  the  neck  bare  when 
:hey  are  full  grown. 

The  late  M.  Mace  sent  from  Bengal  to  the 
^luseum  several  individuals  of  a  species  very 
learly  allied  to  this^  which  has  the  beak  a  little 
longer,  and  less  arched,  of  which  the  first  quill 
3nly  has  a  little  black  on  the  two  edges  of  its 
point,  and  of  which  the  secondary  quilts  are  also 
somewhat  attenuated,  and  slightly  tinged  with 
reddish. 

It  appears,  according  to  M.  Savigny,  p.  25, 
that  M.  Levaillant  observed  another  still,  which 
has  the  secondary  quills  similarly  elongated,  but 
of  which  the  neck  always  retains  its  feathers,  and 
whose  face  is  of  a  red  colour. 

The  same  M.  Mace  also  sent  us  a  tantalus, 
very  much  resembling  that  which  has  been  re- 
garded by  naturalists  as  the  ibis,  but  of  which 
the  small  wing-coverts,  and  a  broad  band  at  the 
lower  part  of  the  breast,  are  black,  and  speckled 
with  white.  The  last  secondary  quills  are  elon- 
gated, and  tinged  with  rose-colour.  It  is  known 
that,  in  the  Tantalus  ibis  of  naturalists,  the  small 
wing-coverts  are  speckled  with  purplish  red,  and 
that  the  whole  under  part  of  the  body  is  white. 

We  give  here  a  table  of  the  parts  of  some  of 
these  birds,  which  could  be  accurately  measured 
in  stuffed  individuals.    By  comparing  them  with 
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those  of  the  skeletons  of  embalmed  ibises,  one 
may  judge  if  it  were  possible  to  believe  for  a 
single  moment  that  these  mummies  belonged  to 
the  tantalus. 
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Let  us  now  examine  the  books  of  the  ancients 
and  their  monuments  ;  let  us  compare  what  they 
Jiave  said  of  the  ibis,  or  the  figures  of  it  which 
they  have  traced,  with  the  bird  which  we  have 
been  describing  ;  and  we  shall  see  all  our  diffi- 
<culties  vanishing,  and  all  the  testimonies  accord- 
ing with  what  is  best  of  all  for  the  purpose,  the 
body  itself  of  the  bird  preserved  in  the  mummy. 

**  The  most  common  ibises,"  says  Herodotus, 
(Euterpe,  No.  76.)  "  have  the  head  and  the  fore- 
part of  the  neck  bare,  the  plumage  white,  except- 
ing on  the  head,  the  nape,  the  ends  of  the  wings 
and  of  the  rump,  which  are  black.  *  Their  beak 
and  feet  are  similar  to  those  of  the  other 
ibises." 

How  does  it  happen  that  the  travellers  of  our 
times  do  not  make  so  good  descriptions  of  the 
birds  which  they  observe  as  that  which  Herodo- 
tus has  made  of  the  ibis  ?  How  could  this  de- 
scription have  been  applied  to  a  bird  which  has 
only  the  face  bare,  and  which  has  that  part  of  a 
red  colour,  to  a  bird  which  has  the  rump  white, 
and  not  covered  over  at  least  as  ours  by  the  black 
feathers  of  the  vrings  ? 


Larcher^  in  his  French  translation  of  Herodotus,  has  pro- 
perly understood  the  difference  of  the  words  M»x;vf,  the 
nape,  and  iuç^  or  }i^  the  throat. 
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And  yet  this  lutter  character  was  essential  b  *. 
tlic  ibis.  Plutarch  (De  Iside  ct  Osiridc)  am,  ] 
that  the  manner  in  which  the  white  wa*  cut  by  ' 
the  black  in  the  plumage  of  this  bird,  presented  i 
the  form  of  a  lunar  crescent.  It  is,  in  fact,  by 
tJie  union  of  the  black  of  the  last  qidlls,  with 
that  of  the  two  ends  of  the  wings,  that  there  ii  | 
formed,  in  the  white,  a  large  seiuicirciilar  nolrfi,  | 
which  gives  to  the  white  the  figure  of  a  crescent.    ' 

It  is  more  dilfieult  to  explain  n'hat  he  ba  , 
intended  to  say,  in  averring  that  the  fret  of 
the  ibis  form  an  equilateral  triangle  with  its 
beak.  But  we  can  understand  the  assertion  of 
.£IiaD,  that  when  it  draws  in  its  head  and  neck 
among  its  feathers,  it  represents,  in  some  mea- 
sure, the  figure  of  a  heart.  *  It  was  on  account 
of  this,  according  to  Horns  Apollo  (c.  35.),  the 
emblem  of  the  human  heart. 

From  what  Herodotus  says  of  the  nakedness 
of  the  throat,  and  of  the  feathers  which  covered 
the  upper  part  of  the  neck,  he  appears  to  have 
bad  under  his  eyes  a  middle  aged  individual  ;  but 
it  is  not  the  less  certain,  that  the  Egyptians  also 
knew  very  well  the  individuals  with  the  neck  en- 
tirely bare.  Wc  see  such  represented  from  sculp- 
tures in  bronze,  in  Caylus's  Collection  of  Egyp- 
tian Antiquities  (vol.  i.  pi.  x.  no.  4.,  and  vol.  v. 
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.  zi.  no.  1.)  This  last  figure  is  even  so  like 
ir  bird  represented  in  pi.  v.,  that  it  might  be 
id  that  it  was  taken  from  it. 
The  paintings  of  Hcrcnlaneum  no  longer  leave 
y  doubt  on  the  subject.  Plates  138  and  140 
David's  edition,  and  voL  ii.  p.  315,  ph  59f  and 
321,  pi.  60  of  the  original  edition»  which  re^ 
esent  Egyptian  ceremonies,  shew  several  ibises 
liking  in  the  court  of  the  temples.  The  cha- 
cteristic  blackness- of  the  head  and  neck  are  in 
xticular  recognised,  and  it  is  easily  aeen  from 
e  proportion  which  their  figure  bears  to  the 
arsons  in  the  painting,  that  it  must  have  been  a 
rd  of  half  a  metre  at  the  most,  and  not  of  a 
être,  or  thereabouts,  like  the  Tantalus  ibis: 
The  mosaic  of  Palestine,  also  presents  in  its 
iddle  part  several  ibises  perched  upon  buildings, 
hey  differ  in  nothing  from  those  of  the  paints 
gs  of  Herculaneum.  A  Sardonyx  of  Dr 
[ead's  Collection,  copied  by  Shaw,  App,  pi.  v., 
id  representing  an  ibis,  seems  to  be  a  miniature 
'  the  bird  which  we  have  described.  A  medal 
'  Adrian,  in  large  bronze,  represented  in  the 
arnesian  Museum,  vol.  vi.  pi.  xxviii.  fig.  16, 
md  another  of  the  same  emperor,  in  silver,  repre- 
înted  in  vol.  iii.  pi.  vi.  fig.  9,  afford  figures  of 
le  ibis,  which,  notwithstanding  their  smallnes  s, 
•e  pretty  like  our  bird. 
With  regard  to  the  figures  of  the  ibis,  sculp- 
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tared  upon  tbe  plinth  of  the  statue  of  the  N3e 
at  Belrcderc,  atul  upon  tbe  copy  of  it  at  the  gu- 
den  of  tbe  Tuîtmcs,  they  are  not  sufBcieiitl| 
finished  to  eenc  as  proofs  ;  but  among  the  hiero- 
g1\'pbics  of  which  the  Institute  of  Egypt  bi 
oused  tmprceaions  to  be  made  upon  the  spot, 
there  are  seTeral  which  distinctly  represent  cm 
bird.  In  piste  iii.  fig.  1,  we  give  one  of  theit 
impressions  which  M.  Geoffroy  has  had  tbe  p- 
liteoess  to  communicate  to  us. 

We  insist  particularly  on  this  latter  Ggurr. 
'because  it  is  the  most  autbeutic  of  all,  banng 
been  made  at  the  time,  and  on  the  spot  when 
tbe  ibis  was  worshipped,  and  being  cotempani; 
with  its  mummies  ;  while  those  which  we  have 
cited  above,  having  been  made  in  Italy,  and  by 
artists  who  did  uot  profess  the  Egyptian  worship, 
might  have  been  less  faithfiil. 

Wc  owe  to  Bnice  the  justice  of  saying,  that 
he  recognised  the  bird  which  he  describes  under 
the  name  of  Ahon-IIannes,  as  the  true  ilns. 
He  says  expressly,  that  this  bird  appeared  to  him 
to  resemble  that  which  the  mummy  pitchers  con- 
tained ;  and  further,  that  this  Abou-Hannes,  or 
Fatfier  John,  is  verj-  common  on  the  banks  of 
the  Nile,  while  he  never  saw  there  the  bird  re- 
presented by  Buffon,  under  the  name  of  the 
White  Ibis  of  Egypt. 

M.  Savigny,  one  of  the  naturalists  of  the  ex- 
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pedition  to  Egypt,  equally  asserts  his  Dot  having 
seen  the  Tantalus  in  that  country,  but  he  ob- 
tained a  great  number  of  our  Numemtts  near 
the  Lake  Menzale,  in  Lower  Egypt,  and  carried 
their  skins  with  him. 

The  Abou-Hannes  has  been  placed  by  La^ 
tham,  iu  his  Index  Omithologicus,  under  the 
name  of  Tantalus  jEthiopicus  ;  but  he  does 
not  speak  of  Bruce's  conjecture  respecting  its 
identity  with  the  ibis.  The  travellers  before  and 
after  Bruce  appear  to  have  all  been  in  error.  Be- 
Ion  thought  that  the  white  ibis  was  the  stork,  in 
which  he  evidently  contradicted  all  testimony  on 
that  head.  No  person  has  adopted  his  opinion 
in  this  matter,  excepting  the  apothecaries,  who 
have  taken  the  stork  for  an  emblem,  because  they 
have  confounded  it  with  the  ibis,  to  which  the 
invention  of  clysters  is  attributed  *. 

Prosper  Alpinus,  who  relates  that  this  inven-* 
tion  is  due  to  the  ibis,  gives  no  description  of 
this  bird  in  his  Medicine  of  the  Egyptiansf .  In 
his  Natural  History  of  Egypt,  he  speaks  of  it 
only  after  Herodotus,  to  whose  account  be  only 
adds,  without  doubt  from  a  passage  of  Strabo, 


*  ^lian^  lib.  ii.  cap.  xxxv  ;— Plut.  De  Solert  An.  ;  Cic. 
de  Nat  Deor.  lib.  ii.  ;— Phil,  de  Anim.  prop.  l6.  &c. 

t  De  Med.  -Sgypt  lib.  i.   fol.  i-  vers.     Paris  Edition, 
1646.  S 


^ 


4 


990  t)N'  THE  lOIS. 


which  I  shall  mention  tkrtlior  oii,  that  tba(  biid 
reserahles  the  stork  in  size  and  figuu'.  He  meo- 
tioiis  his  Iiaving  been  informed  that  white  and 
blttck  ones  occurred  iu  abuiidaDce  on  the  edges  of 
the  Nile  ;  Imt  it  is  evident  from  his  very  expres- 
siouâ,  that  he  did  not  believe  it  had  been  seen 
there  *. 

Shaw  says  of  the  ibi8,+  that  it  is  at  the  prescnl 
day  excessively  rare,  and  tliat  he  has  never  seen 
it.  His  Emscesij,  or  ox-bird,  which  Gmelin 
very  improjKa'ly  refers  to  the  Tantalus  Ibis,  bof 
the  size  of  the  curlew,  with  the  body  white,  and 
the  beak  and  feet  red.  It  frequents  the  xoibê- 
dows,  where  it  follows  the  cattle  ;  its  flesh  is  mC 
well  tasted,  and  corrupts  quickly.  It  is  easy  to 
see  that  this  is  not  the  Tantalus,  and  still  less  the 
Ibis  of  the  ancients. 

Hasscl(|uist  was  not  acquainted  with  the  white 
Ibis  nor  with  the  black  one  ,  his  Ardea  Ibis  is  a 
small  herou,  which  has  the  beak  straight.  Lin- 
nseuB  had  acted  very  properly  in  placing  it  among 
the  herons,  in  his  tenth  edition  ;  but  he  erred,  as 
I  have  said,  in  transporting  it  afterwards  as  a  sy- 
nonym to  the  genus  Tantalus. 


•  Rer.  ^ypt.  lib.  iv.  cap.  i.  t.  i.  p.  199  of  the  Leyden 

Edition, 
t    See  the  French  Traiislaticm,  vol.  ij.  p.  16?. 
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DemaiUet  *  conjectures  that  the  ibis  might  be 
the  bird  peculiar  to  Egypt,  and  which  was  named 
Pharaoh's  Fowl  (Chapon  de  Pkartum),  and  at 
Aleppo  SaphanJ)CLcha»      It  devours   sarpents. 
There  are  of  them  white,  and  white  and  Uack  ; 
and  it  follows,  for  more  than  a  hundred  leagues^ 
the  caravans  which  go  from  Cairo  to  Mecca,  foE 
the  purpose  of  feeding  upon  the  carcases  of  ani- 
mals which  are  killed  during  the  journey,  while 
at  any  other  time  tliere  is  not  one  seen  along  this 
route.    But  the  author  does  not  consider  this  con- 
jecture as  certain  ;  he  even  says,  that  we  must 
give  up  understanding  the  ancients,  when  they 
have  spoken  so  as  not  to  be  understood.     He 
ends  with  concluding,  that  the  ancients  have 
perhaps  indiscriminately  comprehended  under  the 
name  of  Ibis,  all  birds  which  rendered  to  Egypt 
the  service  of  clearing  it  of  the  dangerous  reptiles 
which  this  climate  produces  in  abundance,  such 
as  the  vulture,  the  falcon,  the  stork,  the  sparrow- 
hawk,  &c. 

He  had  reason  not  to  regard  his  Pharaoh's 
fowl  as  the  ibis  ;  for,  although  its  description  is 
very  imperfect,  and  although  Buffon  fiuided  he 
recognised  the  ibis  in  it,  it  is  easy  to  judge,  as 
well  as  by  what  Pokocke  says  of  it,  that  this  bird 

*  Description  de  IXgypte,  part  li,  p.  25. 
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must  be  a  carnivorous  one  ;  and,  in  fact,  we  see 
from  Bruce's  figure  (Vol.  v.  p.  191-  of  the  Freucli 
edition),  that  Pharaoh's  fowl  is  nothing  elsu  than 
the  rachama  or  the  small  white  vulture  with  black 
wings  (  VuUuT  perenoptenis,  Linn.) — a  bird  vay 
different  from  what  we  have  proved  above  to  "'" 
the  ibis. 

Pokuekc  says  that  it  appears,  from  the  de- 
scriptions whicli  are  given  of  the  ibis,  and  from 
the  figures  which  he  has  seen  of  it  in  the  temples 
of  Upper  Egypt,  that  it  was  a  species  of  Crane. 
1  have  seen,  he  adds,  a  luimber  of  these  birds  in 
the  islands  of  the  Nile  ;  they  were  for  the  most 
part  greyish  •.  These  few  words  suffice  to  prove 
that  he  did  not  know  the  ibis  better  than  the 
otben. 

The  learned  have  not  been  more  liappy  in  their 
conjectures  than  the  travellers.  Bliddleton  refera 
to  the  ibis,  a  bronze  figure  of  a  bird,  of  which  the 
beak  is  arched,  but  short,  the  neck  very  long,  and 
the' head  furnished  with  a  small  crest,  a  figure 
which  never  had  any  resemblance  to  the  bird  of 
the  Egyptians  f .  This  figure  is,  besides,  not  at  all 
in  the  Egyptian  style,  and  Middleton  himself 


*  Antiq.  Monum.  PI.  x.  p.  129- 

f  Hist.  Anim.  lib.  ix.  cap.  xxvii,  and  lib.  x.  cap.  xxx. 
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agrees  that  it  must  have  been  made  at  Rome. 
Saumaise  upon  Solinus  says  nothing  that  relates 
to  the  present  question. 

As  to  the  black  ibis,  which  Aristotle  places 
only  near  Pelusium  •  ;  it  was  long  thought  that 
Belon  alone  had  seen  itf  «  The  bird  which  he 
describes  under  this  name  is  a  species  of  curlew, 
to  which  he  attributes  a  head  similar  to  that  of 
the  cormorant,  that  is  to  say,  apparently  bald,  a 
red  beak,  and  feet  of  the  same  colour  ;  but  ai^  he 
does  not  speak  of  the  ibis  in  his  journey  X9 1  sup- 
pose that  it  was  only  in  France  that  he  made  this 
reference,  and  by  comparison  with  mummies  of 
the  Ibis.  What  is  certain  is,  that  this  curlew, 
with  the  beak  and  feet  red,  was  not  known  in 
Egypt  §,  but  that  our  green  curlew  of  Europe 
(Scolopaoo  FaldnelluSf  Linn.  PL  JEnl.  819.) 
is  seen  very  commonly  there,  that  it  is  even  more 
abundant  than  the  white  numenius  ||  ;  and,  as  it 
resembles  it  in  form  and  size,  and,  further,  as  its 
plumage  may  appear  black,  it  can  by  no  means  be 


*  Buffon^  Histoire  Naturelle  des  Oiseaux,  4to,  vol.  viii. 
p.  17.^ 

t  Belon,  Nature  des  Oiseaux^  p.  159  and  200  ;  and  Por- 
traits d'Oiseaux^  folio  44,  vers. 

t  Observations  de  plusieurs  singularités,  8cc, 

§  Savigny^  Mémoire  sur  Tlbis,  p.  37, 

Il  Idem,  ibid. 
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donbted  that  it  was  the  true  black  ibis  of  the 
aodents.  M.  Savigny  also  made  a  drawing  of  it 
in  Egypt,  but  from  a  young  individual  only  •. 
Bnffon'fi  figure  is  from  an  adult  bird  ;  but  it»  co- 
lours are  too  pale- 

The  error  which  prevails  at  present  respecting 
the  white  ibis  began  with  Perrault,  who  waa  also 
the  first  naturalist  who  made  known  the  Tanta- 
lus ibis  of  the  present  day.  This  error,  adopted 
by  Brisora  and  Buffon,  passed  into  the  twelfth 
edition  of  Linnœus,  where  it  is  blended  with  that 
of  Haseelquist,  which  had  been  inserted  in  tlie 
teuth,  forming  with  it  a  compound  altogether 
monstrous. 

It  was  founded  on  the  idea,  that  the  ibis  was 
essentially  a  bird  that  destroyed  sei^uts,  and 
upon  this  Tery  natural  conclusion,  that,  in  order 
to  enable  it  to  devour  these  reptiles,  it  was  neces- 
sary for  it  to  have  a  sharp  beak,  more  or  less  re- 
sembling that  of  the  heron.  This  idea  is  even 
the  only  good  objection  that  can  be  made  against 
the  identity  of  our  bird  to  the  ibis.  How,  it  is 
urged,  could  a  bird  with  a  weak  bill,  a  curlew, 
dei'our  those  dangerous  reptiles  ? 

It  may  be  replied,  that  positive  proofs,  such 
descriptions,  figures,  and  mummies,  ought  always 


•  See  the  Great  Work  on   Eg)pt,  Natural  Hittory  of 
Bird*,  pL.  vii.  fig.  9. 
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to  preponderate  over  accounts  of  habite  too  often 
imagined  without  any  other  motive  than  to  Jus- 
tify the  different  worships  rendered  to  animals« 
It  might  be  added,  the  serpente  £rom  which  the 
ibis  delivered  Egypt,  are  represented  to  usas  very 
venomous,  but  not  as  very  large*  I  have  even 
obtained  a  direct  proof  that  the  birds  preserved 
as  mummies,  whidb  have  had  a  beak  precisely  si- 
milar to  that  of  our  bird,  were  true  sapent  eat* 
ers  ;  for  I  found  in  one  of  their  mummies  the  ^till 
undigested  remains  of  the  skin  and  scales  of  ser- 
pents, which  I  have  deposited  in  our  anatoHiiiQid 
galleries. 

But,  at  the  present  day,  M.  Savigny,  who  has 
observed,  in  a  living  state,  and  more  than  once 
dissected  our  white  numenius,  the  bird  which 
every  thing  concurs  to  prove  to  have  been  the 
ibis,  asserte  that  it  only  eats  worms,  fresh  water 
shells,  and  other  small  animals  of  that  sort.  Sup- 
posing this  fact  to  have  no  exception,  all  that 
can  be  concluded  from  it  is,  that  the  Egyptians, 
as  has  happened  more  than  once  to  them  and 
others,  had  invented  a  false  reason  for  an  absurd 
worship.  It  is  true  that  Herodotus  says,  he  saw, 
in  a  place  on  the  borders  of  the  desert '^  near 


*  Euterpe,  cap.  Ixxv.  Herodotus  says  a  place  în  Arabia, 
but  it  is  not  seen  how  a  place  in  Arabia  could  have  been 
near  the  city  qfButo,  which  was  in  the  western  part  of  the 
Delte. 
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Butfl,  a  narrow  gorge,  in  wbich  a  multitude  of 
bones  were  heaped  up,  which  he  was  informed 
were  remains  of  winged  serpents,  that  were  BCck- 
ing  to  penetrate  into  Egypt  in  spring,  and  that 
the  ibises  had  arrested  their  passage.  But  he 
does  not  say  that  he  had  witnessed  their  combats, 
or  that  he  liad  seen  those  winged  serpents  in  their 
entire  state.  The  whole  of  his  testimony,  there- 
fore, reduces  itself  to  this,  that  be  had  observed  a 
heap  of  bones,  which  may  very  well  have  been 
tliose  of  the  multitude  of  reptiles  and  other  ani- 
mals which  the  inundation  destroyed  every  year, 
and  whose  bodies  it  would  naturally  carry  to  the 
places  where  it  was  stopped,  to  the  borders  of  the 
desert,  and  which  must  by  preference  have  accu- 
mulated in  a  narrow  gorge. 

However,  it  is  equally  from  this  idea  of  the 
combats  of  the  ibis  with  serpents,  that  Cicero 
gives  that  bird  a  homy  and  strong  beak  *.  Ha- 
ving never  been  in  Egypt,  he  imagined  that  this 
must  have  been  the  case  by  mere  analt^. 

I  am  aware  that  Strabo  says  somewhere,  that 
the  ibis  resembles  the  stork  in  form  and  sizef, 
and  that  this  author  ought  to  have  known  it  well, 
since  he  asserts  that  in  his  time  the  streets  and 


*  Avis  excelaa,  cruribua  rigidis,  comeo  proceroque  i 
Uo.     Cic  de  Nat.  Deor.  lib.  i. 
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crjss-ways  of  Alexandria  were  so  filled  with  them» 
that  they  proved  a  great  inconvenience  ;  but  he 
must  have  spoken  of  it  from  memory.  His  tes- 
timony cannot  be  received  when  he  contradicts  all 
the  rest,  and  especially  when  the  bird  itself  is 
there  to  refute  him. 

In  like  manner,  I  shall  not  trouble  myself 
about  the  passage  where  JEHan  *  relates,  accord- 
ing to  the  Egyptian  embalmers,  that  the  intes^ 
tines  of  the  ibis  are  eighty-six  cubits  long.  The 
Egyptian  priests  of  all  classes  have  been  guilty  of 
80  many  extravagancies  with  regard  to  Natural 
History,  that  no  great  importance  can  be  attribu- 
ted to  what  one  of  their  lowest  classes  might  aver. 

An  objection  might  still  be  drawn  against  my 
opinion  from  the  long  attenuated  and  black  fea- 
thers which  cover  the  rump  of  our  bird,  and  of 
which  some  traces  also  are  seen  in  Bruce's  figure 
of  the  Abou-Hannes.  The  ancients,  it  might  be 
said,  do  not  speak  of  them  in  their  descriptions, 
and  their  figures  do  not  exhibit  them.  But  I 
have  more  on  my  side,  in  respect  to  this  matter, 
than  a  written  testimony  or  a  figured  representa- 
tion. I  have  found  precisely  the  same  feathers 
in  one  of  the  Saccara  mummies  ;  I  kept  them 
carefully  as  being  at  once  a  singular  monument 


*  JEJdsai,  Alum,  lib.  x,  cap,  xxix. 
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of  antiqtûty  afld  a  peremptory  proof  of  the  ideo- 
tih*  of  species.    These  feathers  having  aii  uDcom- 
mon  foTBi,  and  not  occurring,  I  believe,  in  ay 
other  curlew,  leave,  io  fact,  no  doubt   iiii[Wirtilf  J 
the  accuracy  of  nty  opinion.  | 

I  conclude  tliis  memoir  with  n  view  of  its  re-  ' 
mlts: 

\.  The  Tantalus  Ibis  of  Linnaeus  ought  to 
coBStitute  A  Bcparatc  genus,  along  with  the  Tmt- 
talus  hoculator.  Their  character  would  be: 
Rostrum  Urve,  x>aUdvtn,  arcuatvm,  apicc  utrm- 
que  cmnrginatum. 

3.  The  other  Tantali  of  the  last  editions  shaiiU 
form  a  genus  with  the  common  curlews,  to  nliicli 
the  name  of  NuTitennts  might  be  given.  The 
character  of  the  genus  would  be  ;  Rostrum  teres, 
gracile,  arcualum,  apicc  muttco.  For  the  spe- 
cial character  of  the  sut^enus  of  the  Ibisei^  there 
should  be  added  :  Suko  laterali  per  totam  longi- 
tuditiem  exarato. 

3.  The  white  ibis  of  the  ancients  is  not  the  ihis 
of  Perrault  and  Buffon,  winch  is  a  Tantalus;  wa 
the  ibis  of  Hasselquist,  which  is  an  Ardea;  nor 
the  ibis  of  Maillet,  which  is  a  Vulture;  but  it  is  a 
bird  of  the  genus  Numenius,  and  of  the  submenu 
Ibis,  which  has  hitherto  been  described  «nd  fi- 
gured only  by  Bruce,  under  the  name  of  Abou- 
Hannes.  I  give  it  the  name  of  Numenius  ibis, 
albus,  capite  et  collo  aduiti  nudis,  remigum  api- 
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cibuSf  rostro  et  pedibus  nigris^  remigibus  secon- 
dariis  elongatis  nigro-violaceis. 

4.  The  black  ibis  of  the  ancients  is  probably 
the  bird  which  we  know  in  Europe  under  the 
name  of  Green  Curlew,  or  the  Scolopax  Falcù 
nellus  of  Linnœus.  It  also  belongs  to  the  genus 
^umenius»  and  to  the  sub-genus  Ibis. 

5.  The  Tantalus  Ibis  of  Linïiœus,  in  the  pre- 
sent state  of  synon3nny,  comprehends  four  species 
of  three  different  genera,  namely, 

1.  A  Tantalus,  the  ibis  of  Perrault  and  Buf- 
fcn; 

2.  An  Ardea,  the  ibis  of  Hasselquist  ; 

3.  and  4.  Two  Numenii,  the  ibis  of  fielonius, 
and  the  ox-bird  of  Shaw. 

From  this  example,  and  so  many  others,  one 
may  judge  of  the  state  in  which  the  Sy sterna  No- 
turœ  still  exists,  which  it  would  be  of  so  much 
advantage  to  purge  by  degrees  of  the  errors  with 
which  it  abounds,  and  which  would  seem  to  be 
every  day  increasing,  l^  the  addition  of  species, 
characters,  and  synonyms,  made  without  selec- 
tion and  without  critical  examination. 

The  general  conclusion  of  the  whole  investiga- 
tion is,  that  the  Ibis  still  exists  in  Egypt,  as  it 
did  in  the  days  of  the  Pharaohs,  and,  that  it  was 
owing  to  the  inaccuracy  of  naturalists  that  the 
species  was  for  some  time  thought  to  be  extinct, 
or  to  have  been  altered  in  its  forms. 
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/m  Civil  Hislarif  rrcords  are  lonttilltii.  tntdalt  exatniitftd, 
and  antique  inrcriplhnt  deciphered,  in  order  to  delerminr  ikr. 
tpookf  ^  httmn  rawrfMiio»*,  and  tfrif^  inoral  tventt;  m  w 
Natural  UUtvry  me  mtitl  search  the  archhts  iff  the  world  ; 
drawjram  the  borveU  of  the  earth  the  tHonumenta  of  former 
timet  ;  collect  Ihefragtnenl»,  and  gather  into  onr  body  of  protêt 
all  the  indice*  ^'phyrtçat  ehanget,  lekich  may  enable  ut  lore- 
trace  the  different  aget  of  nature-  It  it  Ihu»  only  that  me  can 
jCc  tome  points  in  the  immemiti/  (jf  tpace,  and  mark  the  pro- 
grcMtve  stages  in  the  eternal  march  of  time. 


ILLUSTRATIONS. 


NoTB  A  and  B,  p.  9- 


On  the  Subsidence  of  Strata. 

M.  CuviER  adopts  the  opinion  of  De  Luc,  that  all  the 
older  strata  of  which  the  c^u^t  of  the  earth  is  compofled, 
were  originally  in  an  horizontal  situation,  and  have  been 
raised  into  their  present  highly-incUned  position,  by  sub- 
sidences that  have  taken  place  over  the  whole  surface  of 
the  earth. 

It  cannot  be  doubted,  that  subsidences,  to  a  consider- 
able extent,  have  taken  place  ;  yet  we  are  not  of  opinion 
that  these  have  been  so  general  as  maintained  by  these 
geologists.  We  are  rather  inclined  to  believe,  that  the 
present  inclined  position  of  strata  is  in  general  their  ori- 
ginal one; — an  opinion  which  is  countenanced  by  the 
known  mode  of  connection  of  strata,  the  phenomena  of 
veins,  particularly  contemporaneous  veins,  the  crystal- 
line nature  of  every  species  of  older  rock,  and  the  great 
regularity  in  the  direction  of  strata  throughout  the 
globe. 

The  transition  and  floetz-rocks  also  are  much  more  of 
a  chemical  or  crystalline  nature  than  has  been  generally 
imagined.     Even  sandstone,  one  of  the  most  abundant 


354 


THE  DELUGE, 


of  tbe  flcrtz-^txks  occstôooall;  oorun  in  masses,  tnim 
juAt  in  extent,  which  individuaUy  hare  a  tabukr  at 
alnÙBed  «tructuTv  ;  but,  «rhen  rieired  on  (he  grrat  «ctif. 
to  be  great  massÎTe  t^dnct  coQcretioru.  Tb.^ 
concredons,  with  their  subordinate  tabular  «na- 
ture», if  not  car^uUy  inresdgated,  are  apt  to  hcwilii.- 
the  minernlogiat,  and  to  force  him  to  have  mmint:  ii> 
genmal  system  of  subsidence  or  i:le%-at)oii  of  the  Mrj; 
in  aedet  to  explain  the  pbmomeDa  they  exhibit. 


Not»  C  p.  I». 

D£LP«E. 


There  are  many  hcts,  some  of  which  are  recorded  m 
the  Bible,  that  are  luistile  to  Cui-ier  and  De  Lue'>  opi- 
nions staled  in  tin-  U-.\t,  viz,  that  the  bed  of  the  oiwr 
was  changed  at  the  flood,  or  last  great  catastrophe;  and 
that  the  land,  formerly  occupied  by  animals,  was  Aence- 
forth  ^ven  up  to  fishes  and  other  marine  tribes.  We 
are  told,  for  example,  that  the  dove,  which  was  sent 
forth  from  the  ark,  found  an  olive-tree,  whence  it 
plucked  a  leaf,  lo  carry  hack  to  the  patriarch,  as  a  pnxrf 
that  the  waters  of  the  deluge  were  subsiding  ;  and  we 
also  find  that  the  Assyrian  rivers,  which  originilly 
marked  the  situation  of  Eden,  retained  the  same  geo- 
graphical relations  after  the  earth  had  been  repeopled. 
The  natural  history  of  the  fossil  organic  remains  con- 
tained in  alluvial  deposits,  is  also  in  opposition  to  the 
opinion  of  De  I.iic, 
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Note  D,  p.  19. 

FORMATION   OF   PBUCITTYE  HOUIÏTAIKS. 

Mitscherlich,  in  a  memoir  read  before  the  Boyal  Aca- 
demy of  Berlin,  but  not  yet  puUished,  enters  fully  into 
the  illustration  of  the  igneous  origin  of  mountains,  espe- 
cially those  of  the  primitive  class,  dedudble  fixnn  his 
experiments  on  the  formation  of  minerals  by  fusion. 
As  the  view  is  interesting,  we  shall  here  give  a  short 
sketch  of  it. 

Have  the  primitive  mountains  of  our  globe,  whose 
form  necessarily  supposes  a  fluid  state,  been  dissolved 

# 

in  water;  or  has  the  temperature  of  our  earth  been 
raised  to  such  a  degree,  that  the  substances  of  which 
our  primitive  mountains  are  formed  have  become  fluid  ? 
This  question  has  been  diflerently  answered,  and  the 
solutions  given  have  been  attempted  to  be  supported  in 
proportion  as  the  observation  of  geological  facts,  and 
the  inquiries  instituted  with  reference  to  the  chemical 
combinations  which  compose  the  earth,  have  been  deve- 
loped. New  observations,  and  the  discovery  of  unknown 
laws  in  chemistry  and  mineralogy,  must,  at  the  same 
time,  open  a  new  field  for  speculation  and  observation 
in  geology.     Of  the  discoveries  of  our  own  times,  there 
certainly  is  none  which  has  exercised  a  greater  influence 
upon  mineralogy  than  that  of  determinate  proportions, 
and  especially  the  result  of  the  researches  of  Berzelius, 
that  the  chemical  combinations  which  nature  produces, 
are  formed  according  to  the  laws  which  he  has  discovered 

with  regard  to  artificial  combinations;  a  result  which 
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haa  entirely  changed  the  aspect  of  this  sdeuce,  ami  hts 
didted  a  new  syatem  of  miiwralogy,  in  which  the  natu- 
ral^ihemica]  combinations  are  raiikwi  with  those  which 
nre  artificial  ;  which  affords  a  confirmation  to  the  lows 
<rf  crystallography,  as  being  the  same  in  both  caae& 

It  has  lieen  objected  to  the  truth  of  the  position,  that 
the  laws  of  natural  combinations  an;  the  «aine  aa  those 
which  artificial  combinations  follow  ;  that  chemistry  can 
decompose  minerals  ;  but  that,  in  the  formation  of  thcw 
combinations,  natural  laws  have  been  in  activity,  which 
art  would  in  vain  attempt  to  reproduce  :  but  this  oLyec- 
tion  is  groundless.  The  chemical  afiinily  which  acts  in 
artificial  combinations  is  a  power  of  nature,  as  well  aa 
die  affinity  wliich  regulates  the  composition  of  natural 
combinationa :  chemical  affinity,  in  gmernl,  is  a  quality 
of  matter.  In  this  objection,  modifjHng  drcumstmicn 
have  been  confounded  with  laws.  The  chemist  would 
very  easily  refute  the  objection,  if  he  could  compote 
minerals  of  their  elements,  and  jiroduce  artificial  com- 
tnoations  similar  in  all  their  characters  to  minerals  them- 
selves. From  such  researches,  there  would,  at  the  some 
time,  be  diffused  a  new  light  upon  geological  investiga- 
tions. In  this  manner  many  phenomena  would  be  repro- 
duced, which  have  taken  place  at  the  formatic«i  of  the 
earth  ;  geological  observations  would  be  repeated  by  ex- 
periments, which  might  be  varied  at  pleasure,  for  con- 
firming these  observations  ;  and  the  recurrence  in  tiatut« 
itself  would  be  souglit  of  those  phenomena  which  have 
been  produced  in  the  laboratory  ; — inquiries,  which  are, 
however,  of  great  importance,  because  they  may  be  ar- 
bitrarily disposed  and  arranged  according  to  the  theory 
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The  importance  of  such  attempts  shew  the  value  of 
aoy  experiments  that  go  to  prove  the  formation  of  mi* 
nends  by  artificial  means;  and  Mitacheilich  has  been  very 
successful  in  detecting  several  mineral  species  formed  ar- 
tificially. 

Berzelius  has  shown,  in  his  Chemical  System  of  Mine- 
ralogy,  that  the  greater  part  of  the  chemical  combina- 
tions of  which  our  Earth  is  ccnnposed,  and  especially  the 
primitive  mountains,  are  analogous  to  salts  and  double 
salts;  and  that,  in  these  combinations,  the  silica,  car- 
bonic add,  and  oxide  of  iron,  act  the  part  of  adds;  the 
silica  combines  with  the  alumina,  lime,  magnesia,  prot- 
oxide and  peroxide  of  iron,  protoxide  of  manganese, 
potash  and  soda,  forming,  with  these  bases,  dther  simjde 
salts,  or  double  salts,  in  proportions  determined  by  the 
different  degreea  of  saturation  ;  the  carbonic  add  is  com^ 
bined  with  the  lime  and  manganese,  and  the  peroxide  of 
iron  with  the  protoxide. 

The  object  which  should  be  proposed  in  these  at- 
tempts, of  which  we  speak,  is  to  investigate  the  relation 
of  these  bases  to  the  three  acids.  We  find  ourselves 
Tortunatdy  seconded  in  this  attempt  by  a  branch  of  na- 
tional industry;  for  the  complete  extraction  of  the 
greater  number  of  metals  depends  upon  the  relation  of 
the  silica  to  the  above-mentioned  bases,  the  degrees  of 
uituration  in  which  the  silica  may  occur  with  them,  the 
greater  or  less  d^ree  of  afiinity  with  which  these  bases 
x>mbine  with  the  silica,  and,  lastly,  the  chemical  quali- 
tés of  the  combination  formed.  It  is  necessary  for  the 
metallurgist  that  he  endeavour,  in  order  to  attain  his 
)bject  completely,  to  produce,  in  proportion  as  the  mi- 
lerals  differ,  different  chemical  combinations  of  the  sub- 
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Btances  which  t-ompoae  these  niiniTalB;  but  always  in 
determinate  proportions,  either  by  adding  a  foreign  nub- 
stance,  or  by  regulating  tlie  fuâon  by  the  choiw  of  mi- 
nerals. The  combinations  which  the  metallurgist  thus 
produces,  are  ordinarily  miuerala  wliich  have  already 
been  found  in  nature,  sometimes  even  new  spedes- 

During  a  journey  in  Sweden,  Milscherlicli  observed  at 
Fahlun,  where  he  made  inquiries  regarding  the  ores,  th* 
scoriff,  and  in  general  regurding  the  extraction  of  copper, 
in  order  to  form  a  correct  idea  of  this  operation,  not  oiv- 
ly  some  well-formed  crystals  in  the  scoriie;  but  also 
found  that  the  whole  mass  of  tlie  slag  liud  a  cryslaUint 
texture;  and  iliat  the  crystals,  and  the  joint»  of  the 
slags  which  had  u  lamellar  texture,  rtmiaineil  the  samr 
at  different  periods  of  fusion,  provided  only  that  ihi- 
maimer  of  operating  of  the  metallurgist  remained  the 
same.  The  examiuatlon  of  the  crystalline  figure  of  tlie 
slag  proved,  that  it  was  that  of  a  mineral  which  has  a 
wiiiiiiisidiin  aniiloguus  to  ihal  of  tin.'  ^la^.  AftiT  haiiii^ 
made  this  observation,  he  found  in  almost  vvery  foun- 
dery  which  he  visited  in  Sweden,  different  crystalline 
combinations,  which  resembled  minerals.  Thus  he  found 
at  Fahlun,  silicate  and  bisihcatc  of  protoxide  of  iron;  at 
Garpenherg,  mica,  and  several  times  augite  and  chrysolite. 
These  combinations  have  not  only  the  same  crystalline 
figures,  but  also  all  the  other  characters  of  the  corre- 
sponding minerals. 

I  have  pursued  these  inquiries,  says  Mitscherlich,  since 
my  return  from  Sweden  ;  I  have  analysed  the  produc- 
tions which  I  have  found,  and  the  analysis  has  confirmed 
what  the  exterior  had  led  to  anticipate.  I  have  also  aug- 
mented my  observations  by  journeys  in  variouB  diatikts 
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cxf  Grermany  ;  and  farther,  I  have  been  seconded  in  my 
researches  by  my  friends  ;  so  that  I  now  possess  upwards 
of  forty  different  species  of  crystallized  chonical  combi- 
nations produced  by  fusion,  the  greater  number  of  which 
:  ÊOte  minerals  already  known  ;  some  are  new  species, 
I  which  have  not  hitherto  been  met  with  in  nature. 
}  The  occurrence  of  mica,  which  f<Nins  a  predominant 
i:  constituent  part  of  our  primitive  moimtains,  as  an  arti- 
[  fidal  production,  gave  rise  to  the  following  geological 
{    spéculations. 

The  artificial  production  by  fusion,  of  the  minerals 
iniiich  compose  our  primitive  rocks,  appears,  according 
to  Mitscherlich,  to  place  beyond  doubt  the  theory  that 
our  primitive  moimtains  were  formerly  a  melted  mass. 
~  Such  a  state  of  fluidity,  he  continues,  affords  an  easy 
explanation  of  the  figure  of  the  Earth,  of  the  increase  of 
temperature  as  we  proceed  into  its  interior,  of  hot  springs, 
and  of  many  other  phenomena.  With  respect  to  this 
theory,  we  may  refer  to  M.  Laplace,  who  is  convinced 
of  its  plausibility,  without  grounding  his  belief  upon 
the  reasons  which  chemistry  presents.  I  propose,  how- 
ever, to  make  mention  of  a  few  facts,  in  order  to  shew 
with  what  facility  many  chemical  phenomena  in  geology 
may  be  explained  by  following  this  theory. 

Primitive  mountains  are  generally  distributed  over 
the  surface  of  the  earth  :  it  necessarily  follows  that  the 
bodies  which  have  composed  the  surface  of  the  earth 
have  participated  of  the  temperature  which  the  primi- 
tive mountains  have  had  at  the  period  when  they  were 
in  a  fluid  state.  The  temperature  at  which  water  boils 
depends  upon  the  pressure  of  the  atmosphere;  and  if 
the  temperature  of  the  earth  increases,  we  only  require 
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to  diminish  the  mean  height  of  the  sea  32  f«l,  in  order 
to  have  a  pressure  of  an  atmosphere  more  ;  and  it  ir»  by 
this  pressure  that  the  degree  of  température  at  whidi 
water  boils  will  aJao  be  raised  higher.  M-  Lnplare 
judges  from  tlie  height  of  the  sea  during  flowing  nnJ 
ebbing,  that  the  mean  depth  of  the  se»  is  ulx)ut  96,000 
feet.  Supposing  tJiree-fourths  of  this  moss  of  water 
were  conTertcd  into  vapour,  the  preseiu^  of  this  viiptwr 
would  be  nearly  equal  to  2260  atmospheres  ;  and  this 
pressure  would  so  augnnent  the  degree  of  heat  at  which 
water  enters  into  ebullition,  that  the  primitive  mountain» 
might  be  in  a  state  of  fusion,  without  the  water  witii 
which  they  are  covered  being  heated  to  the  boiling 
point  ;  for  the  water  which  is  not  converted  into  vapour, 
and  whose  quantity  is  a  fourth  of  the  whole  man  of 
vapour,  according  to  the  supposition  which  we  have 
made,  would  cover  the  whole  earth,  because  water  ex- 
pands in  increasing  proportion  if  the  température  he 
raised,  and  because  the  expansion  of  water  is  much 
greater  than  that  of  the  mass  of  our  ]HÎmitîve  moun- 
tabs  ;  and,  consequently,  according  to  this  suppontion, 
our  primitive  motmtains  are  formed,  covered  with  red 
hot  water.  The  great  pressure  <^  so  many  atmosphères 
necessarily  modifies  the  reciprocal  affinities  al  the  sub- 
stances which  compose  the  primitive  motrntains. 

Primitive  mountains  are  distinguished  from  vokanie 
productions  in  this,  that 'the  lime  and  magnesia,  wfaicfa 
in  them  are  combined  with  carbonic  add,  form  with  the 
silex  silicates  and  bisilicates.  It  is  necessary  that  the 
silex,  which,  under  the  ordinary  pressure,  and  at  an  dft- 
vated  tonperature,  expels  the  carbonic  acid,  exercise  no 
influence  under  the  pressure  of  so  many  atmosphères; 
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I  and  it  is  not  surprisiiig  that  crystals  of  quartz  occur  in 

^  Canrara  marble.    In  volcanic  productions,  this  pressure 

p  DO  longer  exists,  and  we  should  find  among  these  the 

^1  i«ne  {dienomena  which  our  laboratories  and  métallurgie 

'I  operations  present.     Following  this  theory,  thé  drcum- 

-^  stances  that  primitive  mountains  contain  gjrpsum  and 

carbonates,  and  that  water  occurs  in  quartz,  very  readily 

•j  admit  of  explanation.    And  with  r^ard  to  this  latter 

phenomenon,  the  observations  detailed  by  Sir  Humphry 

,    Davy  aiFord  an  additional  confirmation  of  the  theory  in 

question. 

We  may  explain  in  the  same  manner  another  pheno- 
menon, which  is  more  in  connection  with  the  present 
state  of  our  globe.  Many  observations  shew  that  the 
sea  stood  formerly  at  a  much  hi^er  level  than  it  does 
at  present.  The  water  of  the  sea  expands,  if  the  tem- 
perature be  elevated  more  than  the  land.  Admitting 
that  the  surface  of  the  earth  has  a  temperature  of  80°  of 
Reaumur,  and  that  the  mean  depth  of  the  sea  may  be 
96,000  feet,  the  height  of  the  sea  would  then  be  4000 
feet  hi^er  than  it  is  at  present.  If  we  suppose,  as  may 
be  done  without  committing  any  great  error,  that  the 
expansion  of  the  primitive  mountains  is  equal  to  that  of 
glass,  and  that  they  have  been  at  a  temperature  of  S00°, 
and  even  at  a  much  lower  one,  the  water  of  the  sea 
wovdd  cover  the  secondary  mountains,  in  which  we  find 
the  remains  of  marine  animals.  This  explanation  of  the 
former  height  of  the  sea  appears  very  simple,  because 
the  elevated  temperature  of  the  earth  may  have  resulted 
either  from  its  original  state  of  fluidity,  or  from  a  geo- 
logical  revolution,  which  has  destroyed,  at  the  same  time, 
the  organic  beings  of  a  former  period. 
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If  primitive  mountaiii»  and  volcanic  formaiitms  have 
been  fluid,  and  have  crystallised  on  «HiUng,  it  is  neces- 
aary  that  we  should  retrace  in  them  tlie  same  phenomena 
and  the  same  laws  which  we  still  observe  ot  the  present 
time.  If  a  fluid  body  become  sohd  by  cooling,  these  phe- 
nomena are  differently  modified,  according  lu  the  chemi- 
cal  nature  of  the  bodies,  and  according  to  the  crystallme 
forms  wliich  they  acquire  on  cooling  ;  but  the  laws  remain 
always  the  same.  Mitscherlich  says,  I  am  in  possession  of 
some  Npeciniens  which  explain  several  of  the  plienomena 
ao  often  shewn  by  basalt  and  volcanic  formations.  Î  do 
not  possess  artificial  basalt  resembling  the  natural  co- 
lumnar kind  ;  yet  tlie  slags  ubtaine<l  at  the  funuu.'eH  of 
Sahia  resemble  basalt  so  perfectly,  as  to  deceive  the  ino»t 
experienced  eye,  especially  as  their  cavities  contain  crys- 
tals of  augite.  But  I  have  found  at  Fahlun  a  bisilicale 
aS  protoxide  of  iron,  which  has  in  consequence  a  com- 
position analogous  to  that  of  basalt,  and  whidi  has  dis- 
tinct )"ints.  Ill  tills  sla<;  Ke  piTivivc  that  tfif  joiiits- 
which  are  parallel  to  the  axis  of  the  prism  and  to  the 
lateral  planes  of  the  crystals,  are  always  perpendicular 
to  the  plane  of  cooling.  This  is  particularly  observable 
in  a  specimen  which  was  obtained  by  mating  the  slag  in 
a  mould  ;  on  crystaUizing  it  had  several  planes  of  cod- 
ing, and  the  joints  are  parallel  to  each  of  these  planes. 
The  planes  of  separation  in  .basalt  preaait  eicactiy  the 
same  phenomenon  as  this  slag. 

The  phenomena  which  take  place  when  a  fluid  body 
crystallizes  may  be  observed  in  sulphur,  better  than  in 
any  other  body.  All  fluid  bodies,  however,  and  e^'cn 
water,  on  freezing,  present  the  same  phenomena. 

If  a  fluid  body  has  cooled  to  the  point  at  which  it  be- 
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gins  to  become  solid,  for  example,  sulphur,  in  a  round 
vessel,  a  crust  of  sulphur  is  not  formed  upon  the  surface 
of  the  cooled  vessel,  and  another  crust  upon  the  surface 
of  the  sulphur  itself,  as  might  be  expected  ;  on  the  con- 
trary, if  a  crystal  be  formed  upon  a  point  of  the  inner 
surface  of  the  vessel,  the  crystal  enlarges  by  growing  in 
the  direction  of  its  axis,  and  the  mass  which  surrounds 
the  crystal  remains  liquid,  and  sometimes  cools,  without 
the  molecules  arranging  themselves  in  the  same  manner 
as  the  crystal  already  formed.  On  examining  the  cooled 
mass,  we  observe  that  it  shews  a  lamellar  tetture  where 
the  crystal  was  formed,  and  that  the  mass  which  sur- 
roimded  it  does  not  shew  this  texture  in  the  same  degree. 
This  explains  how  veins  of  large-granvdar  granite  traverse 
a  small-granular  granite,  as  well  as  other  phenomena  of 
the  same  nature. 

This  observation  also  affords  an  explanation  of  an- 
other phenomenon.  If  the  half  of  the  liquid  mass  has 
become  solid,  and  if  the  fluid  part  be  poured  off,  we  ob- 
tain isolated  crystals,  which  have  been  formed  in  the 
fluid  mass.  If  the  fluid  part  be  not  poured  off,  and  be 
permitted  to  cool  slowly,  it  contracts,  as  is  the  case  with 
most  bodies,  and  the  contraction  produces  the  same  ef- 
fect as  the  décantation  ;  small  cavities  will  be  formed, 
and  these  will  be  traversed  and  covered  over  with  dis- 
tinct crystals.  We  also  observe  this  phenomenon  in  the 
géodes  of  primitive  and  volcanic  mountains,  in  which 
the  crystals  they  contain  are  of  the  same  minerals  as  those 
of  which  the  mountains  themsdves  are  composed. 
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Sots  E.  p-  SS. 
ON  TBI   ouTSiBr-nosf  OF  Boiruick  stokes  m  toot- 

LAVD,   HOLLAKP,    UKUCaXT,     SWITZKBLAMI».   O* 
AMEKtCA. 

Niiiiiiiniii  Iwge  bkidks  arr  mrt  with  in  «ImcM  enn 
çaumtry  of  Surepcv  «ul  froqumUT  £u-  retuovcd  fn* 
ihdroripnal  nluaiit»».  Thi*  i»  fn-ijuvntlr  ihroRB 
Saxknd:  thius  in  ibc  Edinbui^  district,  vehmi» 
nwroiu  btock»  a(  primitite  rocks,  of  which  uo  fixed 
occur  Doucr  thui  in  onr  Ui^iluid  iDouiiUtiii*. 

In  the  north  uf  HoUaod.  Gcnnnj.  and  the  con 
bonlcdng  oo  the  Baltk,  etwrmous  fragmaiu  of  g 
and  syenite  mv  scsttcnd  within  eertnin  bmits.  Accerà- 
ing  to  Humboldt,  it  seems  to  be  now  proved,  that  tiwr 
have  l)een  carrit'd  Bouthward,  with  a  cHstribtititm  like 
that  of  radii  from  a  centre,  froQ  the  Scandina^'ian  peain- 
sula,  during  some  of  the  ancient  revoluticms  c^  our  glob^ 
and  that  they  have  not  originally  belonged  to  the  grani- 
tic  chains  of  the  Hartz  and  Saxony,  wiâch  they  ap- 
proach without,  however,  actually  attaining  dieir  baas*. 
Born,  says  Humboldt,  on  the  sandy  plains  of  the  Baltic 
and  until  the  age  of  eighteen,  not  knowing  any  otba 
rock  than  these  scattered  blocks,  I  could  not  but  fed 
curious  to  know  whether  the  new  workl  pnaesited  any 
thing  of  a  similar  nature.  I  was  surprised  not  to  find  > 
single  block  of  this  description  in  the  Lianas  of  Vene- 
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zuela,  although  the  immense  plains  were  immediately 
bcNrdered  to  the  south  by  a  group  of  mountains  entirely 
granitic  *,  and  which  presents,  in  its  brdc^i  and  almost 
oohunnar  peaks,  traces  of  the  most  vidlent  action  "f. 
Towards  the  north,  the  granitic  chain  of  the  SiUa  of  Car 
mcas  and  of  Portocabello  is  separated  from  the  Llanos, 
by  a  range  of  mountains  which  are  schistose  between 
Villa  de  Cura  and  Parapani,  and  calcareous  between  the 
Bergantin  and  Caripe.  I  was  equally  struck  with  the 
same  absence  of  blocks  upon  the  banks  of  the  Amazon. 
La  Condamine  had  already  affirmed,  that  from  the  Pon- 
go  of  Manseriche  to  the  strait  of  Pauxis,  not  the  smal- 
lest stone  was  to  be  observed.  Now,  the  basin  of  the 
Rio  Nigro  and  of  the  Amazon  is  also  but  a  Llanoi, 
a  plain  like  those  of  Venezuela  and  Buenos  Ayres,  the 
difference  consisting  only  in  the  state  of  the  vegetation. 
The  two  Llanos,  situated  at  the  northern  and  southern 
extremities  of  South  America,  are  covered  with  grami- 
ne«e  ;  they  are  Savannas  destitute  of  trees.  The  inter- 
mediate Llano,  that  of  the  Amazon,  exposed  to  almost 
continual  equatorial  rains,  is  a  thick  forest.  I  do  not 
remember  to  have  heard  that  the  Pampas  of  Buenos 
Ayres  or  the  Savannas  of  the  Missouri  I  and  New 
Mexico  contain  granitic  blocks.  The  absence  of  this 
jdienomenon  appears  general  in  the  new  world.  It 
is  probably  equally  so  in  the  Sahara  in  Africa;  for  we 


*  The  Sierra  Parima. 

9 

t  T.  iL  p.  333,  336,  252,  373,  388,  382,  597,  837,  and  833. 

t  Are  there  any  blocks  in  North  America  to  the  north  of  the 
Great  Lakes  ? 
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must  not  coniound  rocky  inassc»  which  pwrec  the  wiil  in 
the  midst  of  the  desert,  and  of  which  mention  ha»  ofu« 
hem  made  by  travellers,  with  mere  scattered  fraRmentv 
These  facts  seem  to  prove,  that  the  blixlca  of  Scandina^ 
vian  granite,  which  cover  the  sandy  plains  on  the  south- 
ern side  of  the  Baltic,  in  Westphalia,  and  in  HolUnil. 
are  owing  to  a  particular  debacle  which  proceeded  from 
llic  north,  to  a  purely  local  catastrophe.  The  old  con 
glumerUe  (grès  rouge),  wliich  covers  a  great  part  of  the 
Llanos  of  Venezuela  and  of  the  basin  of  the  Amazon, 
contains,  without  doubt,  fragments  of  those  same  primi- 
tive rocks  of  which  the  iieighbouring  mountains  arc  cnin- 
posed  ;  but  the  convulsions  of  which  these  mountain» 
preaent  undoubted  evidences,  do  not  seem  to  have  been 
accompanied  with  circumstances  fiivoufablc  to  thi-  traiit>- 
porlalion  of  great  block!^  Thia  gct^iostic  plienumenon 
is  so  much  the  more  unexpected,  Uiat  nowhere  in  the  world 
does  there  exist  a  plain  so  continuous,  and  whidi  ia  pro- 
lon^wi  with  ffwor  intomiptions  tn  tlii'  abrupt  <li"clivii\ 
of  a  purely  granitic  cortlillera.  Before  my  departure 
&om  Europe,  says  Humboldt,  I  had  already  been  struck 
with  the  obser\-ation  that  there  are  no  primiUve  blocks 
in  Lombardy,  nor  in  the  great  plain  of  Bavaria,  which 
is  the  bottom  of  an  ancient  lake,  ha\'ing  an  elevation  of 
350  fathoms  above  the  level  of  the  ocean.  This  plain  is 
bounded  on  the  north  by  the  granites  of  the  Upper  Pa- 
latinate, and  on  the  south  by  the  alpine  Umestones,  tran- 
sition clay-slates,  and  mica-slates  of  the  Tyrol. 

Boulders,  or  loose  blocks  of  alpine  rocks,  are  found  in 
the  lower  part  of  the  Alpine  valleys,  which  terminate  in  the 
great  principal  valley  that  stretches  between  the  Alps  and 
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the  Jura»  from  the  Lake  of  Greneva  to  the  Lake  Constance; 
and  are  also  found  almost  every  wherein  this  great  prin^ 
cqpal  valley.  They  are  sometimes  met  with  4000  feet 
above  the  level  of  the  sea,  on  the  side  of  the  Jura,  facing 
tbe  Alps,  and  also  in  considerable  nimibers  in  many  of 
tbe  valleys  of  the  Jura  itself.  These  blocks  occur  only 
on  the  surface,  never  in  any  solid  rock,  and  no  one  ever 
met  with  them  in  the  subjacent  strata  of  sandstone,  marl, 
or  conglomerate  of  the  hills  and  valleys,  interposed  be- 
tween the  Alps  and  the  Jura  ;  but  they  are  sometimes 
Ibund  deep  in  the  soil,  or  imbedded  or  surrounded  with 
the  debris  formed  by  rivers. 

The  traveller  is  often  surprised  by  the  enormous  mag- 
nitude of  these  loose  blocks,  some  of  them  being  calcu- 
lated to  contain  50,000  cubic  feet.  The  smaller  masses 
are  distinguished  from  those  brought  down  by  rivers, 
by  their  position,  that  is,  their  occurring  on  heights  and 
acclivities,  where  no  river  could  ever  have  run.  They 
may  also  be  confounded  with  blocks  from  decaying  con- 
glomerate  ;  hence  it  is  proper  to  be  on  our  guard,  not  on- 
ly  to  distinguish  these  blocks  from  those  derived  from 
conglomerate  rocks,  but  also  from  the  rolled  masses  be- 
longing to  river  courses. 

The  height  at  which  they  are  found  does  not  appear 
to  have  any  relation  to  their  magnitude,  for  we  often 
find  very  large  blocks  at  considerable  heights,  and  also 
in  deep  valleys;  and  we  also  meet  with  small  masses 
as  well  in  the  bottoms  of  valleys,  as  high  up  on  the 
mountains. 

They  occur  sometimes  in  heaps,  or  dispersed  in  single 
blocks  ;  but  these  relations  have  no  connection  with  their 
magnitude,  because  we  often  find  large  and  small  masses 
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iB^ed  a^idv»  bat  aot  émrp  «jgtA       But  n 

fai|;  da*  ahikak,  we  natt  ui^ulf  Aciapafa 

or  wK  tfar  ao^o  or  a%n  «f»  «K^gbial,  or  hare  baa  p» 

éind  fay  fubaequdit.  natural,  or  MitifiUJ 

Aa  aaasa  at  Ubs  dranpcka   an    blasted  vilbp»- 

p— dg,  atkcT  with  the  nev  of  *-*>'iM™g  the  fidJL  « 

of  <*BàÉ«  rtoM  fer  buadn^:  ■»!  cb»e,  if  M  • 


pâiiliMAa^  «Ue  otbcn  bdoop  ta  those  <^  tkefia- 
àlMi  «ad  vBoodarr  cUss».  In  general,  tbersfjfvitni 
ID  toA  fisataijoos,  ^luaUxl  oeam-  lo  the  n-ntrai  aJpK 
diain»  \iaa  ritoèn  ot  ûk  places  vbere  thcT  uc  found. 
Thu^.  DO  rocWs  of  ibe  nansitxMi  class  occvr  ia  oiKtsf  t>I- 
Wt$  ;  no  alfûe  liii«mra»i»  in  ttaaââtkn  vaBm  :  aixi,  in 
geoenl,  nowhere  but  in  Jura,  do  blocks  tt  Jura  bme- 
siaoe  Quke  tbeir  appearance.  Then!faR,  ^  die  locat 
blccki  of  rocks  between  the  Jura  and  tbe  Ahx,  hAm  to 
the  strata  oT  the  high  chains  of  tbe  Alps. 

But  these  blocks  have  difimit  clwi^^ns  at  difcol 
districts.  The  loose  blo^  which  wear  in  the  riw  ht- 
sin  of  the  Rhone,  and  the  Lake  of  Genera,  are  qtate  d^ 
fcient  from  those  which  lie  strewed  ^nut  in  tbe  riftr 
haàn  of  the  Rhine.  These,  ^ain,  are  eqiuDy  difêrat 
from  the  loose  blocks  of  the  rirer  ba^  rf  th^  Aaie,m 
ihoec  of  the  Aare  are  from  tbe  blocks  of  tbe  Lake  of 
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Zuridi,  and  the  valley  of  Limmat  ;  and  these  in  their 
turn  are  equally  well  distinguished  from  the  great  accu- 
lulationB  in  the  valley  of  the  Reuss.  It  rarely  happens 
that  intermixtures  take  place  among  these  different  aocu- 
■mlations  of  debris,  and  this  is  a  drcumstanee  which  must 
be  attended  to  in  our  investigation. 

It  results  from  an  accurate  comparison  a£  these  loose 
blocks  with  those  mountain  rocks  which  occur  in  ezten- 
mve  chains  in  the  high  Alps  ;  that  the  loose  blocks  of 
every  known  river  basin  agree  with  the  rocks  which  form 
the  sides  of  the  upper  parts  of  those  high  Aljnne  valleys, 
which  are  in  immediate  connection  with  these  great  water 
basins.  Thus  the  loose  blocks  of  the  water  basin  of  the 
Rhine  are  similar  to  the  rocks  of  Bundten.  *  We  find  in 
the  Lake  of  Zurich,  and  in  the  Limmat  valley,  the  rocks 
of  the  Glamer  land  in  loose  blocks.  The  debris  in  the 
basin  of  the  Renss  consists  of  rocks  of  the  mountains  from 
which  the  Reuss  takes  its  rise.  The  loose  blocks  of  the 
water  basin  of  the  Aare  are  similar  to  the  mountain  rocks 
of  the  high  Alps  of  Bern  ;  and  the  loose  blocks,  found  in 
the  course  of  the  Rhone,  occur  in  fixed  rocks  in  the  Val- 
lais. 

It  thus  appears  that  the  loose  blocks  are  by  no  means 
irregularly  dispersed  over  the  great  valley  between  the 
Alps  and  the  Jura,  but  are  distributed  in  the  direction  of 
distinct  water  basins.  It  also  appears,  that  the  loose 
blocks  are  not  irregularly  distributed  in  these  difièrent 
basins  ;  on  the  contrary,  that,  in  some  parts  of  the  basin, 
they  are  accnmulated  in  great  numbers  ;  in  other  places 
they  are  rare,  and  in  some  situations  none  occur. 

From  the  preceding  observations,  we  may  obtain  some 
hints  of  importance  in  respect  of  the  cause  of  this  remark- 
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ttblt  plienomenou.  These  loose  blocks  already  occur  m 
ihe  alpine  valleys,  whicli  open  into  the  great  valley,  be. 
Iweon  the  Alps  and  the  Jura.  They  are  found  more 
abundantly  in  the  wide  parts  of  valleys  immediately  be- 
low the  narrow  or  contracted  passes,  and  few  occur  in  the 
narrow,  steep,  and  rocky  parla  of  the  valleys. 

Loose  blocks  are  found,  at  a  greater  or  less  height,  in 
the  smaller  lateral  valleys  thai  ojien  into  the  transvortr 
alpine  valleys,  which  terminate  in  the  great  valley  between 
the  Alp»  and  ihe  Jura,  If  these  lateral  valleys  form  pn» 
ses  (which  lead  over  into  other  valleys  by  a  lowering  of 
the  high  mountain  diain),  which  arc  not  more  than  4000 
feel  above  the  level  of  the  sen,  loose  blocks  occur,  nul 
only  in  these  passes,  but  also  more  or  less  widely  distri- 
buted in  the  opposite  valleys.  In  the  great  principal  val- 
ley which  stretches  between  the  Alps  and  the  Jura,  from 
ihc  Lake  of  Geneva  to  beyond  the  Lake  Constance^  we 
find  these  loose  blocks  dispersed  over  all  the  hills  whose 
elevation  is  not  morc^  ihan  .'ÎIMIO  feet  abnvo  tliu  Ie<<.-1  of 
the  sea  ;  but  even  here  the  distribution  of  the  blocks  is 
not  entirely  irregular.  The  largest  are  found  on  such 
hills  and  acclivities  as  are  opposite  the  mouths  of  the  al- 
pine valleys,  in  the  great  principal  valley.  The  blocks 
are  frequently  found  higher  on  such  acclivities,  than  on 
the  sides  of  those  valleys  which  may  be  considered  as  a 
continuation  of  the  alpine  valleys.  The  loose  blocks  are 
found  every  where  on  that  acclivity  of  the  Jura  range 
which  is  oppoàte  to  the  Alps,  and  they  are  found  highest 
and  largest  in  those  places  which  are  directly  opposite  the 
mouths  of  the  alpine  valleys.  In  such  places,  the  blocks 
again  attain  an  elevation  of  nearly  4000  feet  above  the 
level  of  the  aeai  whereas,  in  the  intermediate  places. 
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vrhich  are  most  remote  from  the  places  opposite  the 
mouths  of  the  alpine  valleys,  the  blocks  seldom  reach  at 
m  height  of  2000  feet  above  the  level  of  the  sea. 

In  those  places  where  the  Jura  chiun  branches  into  the 
great  valley  between  the  Jura  and  the  Alps,  loose  blocks 
are  found  in  tLc  valleys  behind  the  projecting  chains. 
7he  Jura  range  is  sometimes  intersected  in  places  oppo- 
site to  the  Alps  ;  and  it  is  remarked,  that  loose  blocks  are 
met  with  in  the  valleys  behind  these  intersected  portions 
of  the  range  ;  and  that,  when  loose  blocks  occur  in  the 
Jura  range,  at  a  distance  from  the  Alps,  it  is  only  in  such 
places  as  are  directly  opposite  to  the  intersected  portions 
of  the  chain  opposite  to  the  Alps. 

The  circumstance  of  the  non-occurrence  of  these  blocks 
in  the  sandstone,  marl,  and  nagelfluh,  which  occupy 
the  great  valley  between  the  Alps  and  the  Jura,  proves 
that  that  revolution  of  our  globe,  by  which  these  were 
dispersed,  took  place  after  the  formation  of  these  rocks, 
and  may  therefore  have  belonged  to  one  of  the  latest 
changes  wliich  have  contributed  to  the  present  form  of 
the  earth'*s  surface. 

When  we  compare  the  relations  of  the  alluvium  of  the 
rivers  in  valleys  with  those  of  the  loose  blocks,  their  simi- 
larity must  strike  every  one.  Thus,  rolled  masses  are  sel- 
dom deposited  in  those  places  where  a  river  forces  its  way 
through  a  narrow  passage  ;  but  where  an  expansion  takes 
place,  owing  to  the  distance  of  the  banks  increasing,  the 
rolled  masses  are  sometimes  accumulated  in  whole  banks. 
The  same  loose  blocks  seldom  occur  in  die  narrow 
passages  of  the  transverse  valleys  in  the  Alps  ;  but  as 
soon  as  widenings  of  the  valleys  take  place  below  these 
narrowing»,  the  blocks  occur  in  abundance. 
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If,  during  a  flood,  a.  rupture  takes  jilace  in  the  fanki  , 
of  a  river,  wlierc  it  is  contmrted,  a  pau-t  «f  the  tumt 
will  flow  out  by  tliL'  lateral  oponing,  aiid  carrj-  iJco^mA  [ 
it  rolled  miwBes,  cvm  when  the  opening  in  tJie  iiank  Jon  [ 
not  reach  to  thi-  bottom  of  the  l>ed  of  llic  river  ;  lt#  d«  ,i 
tnoiintaia  stream,  loadt-d  with  Ixiuldcrs,  carries  ibmi  irt 
mraely  in  angle  masses  along  its  bottom,  but  the  flood- 
water  of  (he  stream  generally  attacks  large  wuidbmU 
or  (Jder  beds  of  rolled  masscH,  and  carries  along  with  il, 
accompanied  with  a  terrible  noise,  wliolc  masses,  foKXt 
them  over  the  lower  banks,  or  through  the  chasm  in  the 
bank,  and  often  deiwsitca  tliem  sevtral  feel  high,  on  an 
imuiediateiy  succeeding  widening  of  the  river's  counc 

In  the  same  manner,  we  observée  loose  blocks  dq>Mt- 
ed  on  high  situations  in  the  lateral  valleys  of  the  great 
transverse  valleys,  and  disjwrsed  over  the  passes  into  ihr 
neighbouring  valleys.  The  height  of  the  lateral  depo- 
sitesof  loose  blocks,  and  their  position  in  the  passes,  and 
their  passing  into  neighbouring  valleys,  are  facts  which 
assist  us  in  judging  of  the  extent  of  the  power  that  may 
have  acted  during  their  transportation. 

The  striking  t^eeraent  observable  in  the  phenomaia 
of  the  distribution  of  the  loose  blocks  from  the  interior 
Alpine  valleys  to  the  interior  valleys  of  the  Jura,  with 
those  in  the  rolled  masses  carried  along  by  rivers,  must 
lead  every  one,  who  reflects  on  this  interesting  pbeoo- 
menon,  to  the  hypothesis,  that  these  blocks  may  have 
been  deposited  in  their  present  situi^ions  by  an  overwhdm- 
ing  Rood,  which  burst  from  the  Alps.  It  is  true  that  this 
opinion  is  liable  to  many  objections  ;  but  still  it  cmtains 
a  more  plausible  explanation  of  the  phenomenoD  thio 
any  other  with  which  we  are  acquainted. 
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The  loose  blocks,  in  the  different  river^stricts,  being 
in  general  separated  from  each  other,  or  if  any  intermix- 
ture takes  place  of  the  rolled  masses  of  one  valley  with 
that  of  another,  it  being  only  on  their  edges,  it  is  highly 
probable  that  the  floods  which  burst  from  these  valleys, 
and  carried  along  with  them  the  masses  of  rocks,  may 
have  been  simultaneous,  by  which  the  flow  of  the  one  ba- 
sin  would  bound  and  limit  that  of  the  other,  and  thus 
prevent  the  water-flood  of  one  basin  flowing  into  the 
neighbouring  ones. 

The  contemporaneous  occurrence  of  these  different 
floods  f]x>m  the  Alpine  valleys,  can  alone,  on  this  hypo- 
thesis, explain  why  this  aqueous  flood  was  so  generally 
and  so  highly  accumulated  in  the  great  valleys  between 
the  Alps  and  the  Jura,  as  to  reach  the  height  of  most  of 
the  sandstone  mountains,  and  to  a  great  elevation  in  the 
Jura,  where  many  blocks  are  found  deposited.  But  if 
the  contemporaneous  occurrence  of  these  floods  is  proved 
by  the  facts  already  enumerated,  to  what  cause  are  we 
to  refer  this  simultaneous  bursting  of  floods  of  water 
from  so  many  Alpine  valleys  ? 

We  observe,  on  the  north-western  side  of  the  chain  of 
the  Alps,  numerous  (^)enings,  which,  by  their  structure, 
seem  to  point  out  the  action  of  violent  floods.  Let  us 
suppose  the  numerous  valleys,  in  the  districts  already 
described,  closed  at  their  presetit  entrances,  or  openings, 
as  would  seem  from  their  structure  to  have  been  for- 
merly the  case;  the  consequence  of  this  arrangement 
would  be  the  filling  of  the  Alpine  valleys  with  water,  to 
the  height  of  the  lowest  passes  among  the  mountains, 
and  thus  an  enormous  accumulation  of  water  would  take 
place.  This  great  body  of  water,  if  let  loose  at  once, 
by  the  bursting  of  the  lower  extremities  a£  the  valleys» 
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would  lorui  a  Hotxl  whicli  would  sweep  across  the  sjiii! 
stone  motintaîn»,  betwwo  tbe  Alp»  and  the  Jura  ranp*. 
and  even  nsct-nd  liigh  tm  the  Jum  itwJf.  Tht»  Aoud  (J 
water,  moving,  prolndily,  al  the  rate  of  SBOO  f«.i  m  ■  »^ 
wind,  and  lixuled  with  dcbri»  of  rwcksi,  wouli  «nj 
masac!),  even  thcw  having  a  magnitudi?  «»f  50,000  cub- 
cal  fwt,  Kuoie  ihou>»ad  feet  Idgh,  on  the  Jura  nap* 
Geologi§tB  nuiinlain,  that  the  block»  or  bouUIer»  ma  wni 
ill  otiier  countries  ""d  arranged  &i  thosiT  in  Switxcrbed, 
have  been  dqmshed  whui^  we  now  fij»d  them,  by  tbt 
bursting  of  lakes  -.  while  tluiiw  found  on  the  Hliureiaf  à» 
Baltic,  are  conjectured  to  have  Ik-ct»  tmnsported  lij  » 
great  ru^h  of  water  caused  by  the  §u<lden  elevation  at  tin- 
land  of  Scandinavia.  Aiiotlier  opinion  tia»  it»  advocates 
which  maintains  tliat  these  boulders  have  Wtii  spread  avtt 
djjercnt  countries  by  the  watera  of  the  deiuge. 

^  Note  F,  p.  26. 

OK  TBK    ALLIIVIAl.    I.aUD    OF    THE    UAPtEB     ISLANDS    IX 
THE  BALTIC,  AND  ON  THE  COAST  OF  BtESITlCH. 

In  this  section,  Cuvier  ^ves  a  dear  sod  ^stinct  ac- 
count of  several  kinds  of  ollu^-ial  formations.  M.  De 
Luc,  in  the  first  volume  of  his  Geological  Travels,  de^ 

scribes  tht'  alluvial  formations  that  cover  and  Iwund 
many  of  the  islands  in  the  Baltic,  and  upon  the  coast  of 
Demnark,  and  p'ves  so  interesting  an  account  of  the 
modes  followed  by  the  inhabitants,  in  preserving  these 
alluvial  de]«jsiles,  that  we  feel  pleasure  in  communical- 
ing  it  Ui  i.ur  readers. 

•  In  Si  Hi  man 'il  Aiiicricaii  Journal  thore  are  manv  interesting  Ae- 
taiLi  in  rcgar.l  In  llic  distribution  of  boulders  in  tbe  northern  pirl* 
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^*  During  my  stay  at  Husum,  I  had  the  advantage  of 
passing  my  evenings  very  agreeably  and  profitably  at 
the  house  of  M.  Hartz,  with  his  own  family,  and  two 
Dani^  officers.  Major  Bdmiann,  commandant  at  Hu- 
sum,  and  Captain  Baron  de  Barackow.  The  omversa- 
tion  often  turned  on  the  objects  of  my  excursions,  and 
particularly  on  the  natural  history  of  the  coasts  and  of 
the  islands  ;  respecting  whidi,  M.  Hartz  obligingly  un- 
dertook to  give  me  extracts  from  the  chronicles  of  the 
country.  This  led  us  to  speak  of  the  Danish  islands  ; 
and  those  officers  giving  me  such  descriptions  of  them, 
as  were  very  interesting  to  my  object,  I  be^ed  their 
permission  to  write  down,  in  their  presence,  the  prindpal 
circumstances  which  they  communicated  to  m&  These 
will  form  the  first  addition  to  my  own  observations  ;  I 
shall  afterwards  proceed  to  the  infcnmation  which  I  ob- 
tained from  M.  Hartz. 

The  two  principal  islands  of  the  Danish  Archipelago, 
those  of  Funen  and  Seeland  (or  Zeeland),  as  well  as  some 
small  islands  in  the  Kattegate,  namely,  Lenoe,  Anholt, 
and  Samsoe,  are  hilly,  and  principally  composed  of 
geest  *  ,*  and  in  these  are  found  gravel  and  blocks  qfgra^ 
nUe^  and  of  other  stones  of  that  class,  exactly  in  the  same 
manner  as  in  the  country  which  I  have  lately  described, 
and  its  islands  in  the  North  Sea.  On  the  borders  of  the 
two  first  of  these  Danish  islands,  there  are  also  blocks  in 
the  sea  ;  but  only  in  front  of  abrupt  coasts,  as  is  the  case 
with  the  islands  of  Poel  and  Rugen,  and  along  the  coasts 

*  By  geest  ia  imdentood  the  alluvia]  matter  whkh  is  spread  over  the 
surface  both  of  the  hilly  and  low  country,  and  appears,  according  to 
De  Luc,  to  have  been  formed  the  last  time  the  waters  of  the  ocean  stood 
over  the  surface  of  the  earth.«-J. 
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of  the  Baltic.  The  lands  added  to  tliese  islands  uf  gmt 
are  m  most  piul  composed  of  the  sand  of  the  sea,  the 
land-waters  there  being  very  inconsiderable  ;  aiui  to  the 
south  of  them  have  been  formed  several  ialancb  of  the 
same  nature,  the  chief  of  ivhieh  are  Laland  and  Falnlcr, 
near  ^ieeland.  These,  like  the  marsh  islands  in  the  North 
Sea,  are  sand-banks  accumulated  hy  the  waves,  and, 
when  covered  witli  groaa,  continuing  to  be  farther  raised 
by  tile  sediments  deposited  between  its  blades.  In  the 
Baltic,  where  there  are  no  sensible  tides,  such  islands 
may  be  inhabited  without  dikes,  as  well  as  the  extensions 
uf  the  coasts  ;  because,  being  raised  to  the  highest  le>  d 
of  that  sea,  while  their  declivity  under  water  is  very 
small,  and  being  also  more  firm  in  their  compositiwi,  the 
waves  die  away  on  their  shores  ;  and  if,  in  any  extru- 
ordinary  case,  the  sea  rises  over  them,  it  leaves  oa  thein 
fresh  deposits,  which  increase  their  heights.  These  soils 
are  all  perfectly  horhontal,  like  those  added  to  the  coasts 
of  the  Continent. 

Some  of  these  islands  approach  entirely,  or  in  part, 
to  the  nature  of  that  of  Rugen.  This  island  of  Seeland, 
on  that  side  which  is  c^ed  Hedding,  has  a  promontory 
composed  of  strata  of  chtdk  with  its  èints.  The  island  of 
Moen  (or  Mona),  on  the  south  of  the  latter,  has  a  simi- 
lar promontory  near  Maglebye  and  Mandemark  ;  and  the 
island  of  Bomholm,  the  easternmost  of  those  bekmging 
to  Denmark,  contains  strata  of  coal,  covered  by  others 
of  aartdëtone.  Phenomena  like  these,  evident  symptoms 
of  the  most  violent  catastrophes  at  the  bottom  of  the  an- 
cient sea,  proceeding,  as  I  think  I  have  clearly  shewn, 
from  the  subsidence  and  angular  motions  of  large  masses 
of  Strata,  which  must  have  forced  out  the  interior  fluids 
with  the  utmost  impetuosity,  it  is  not  surprising  that  so 
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many  fragments  of  the  lowennost  strata  are  found  dis- 
persed over  this  great  theatre  of  ruins. 

I  now  proceed  to  the  details  which  1  received  from 
M .  Hartz  ;  beginning  by  a  specific  designation  of  the 
Islands  dependent  on  the  province  of  Sleswigfa,  such  as 
they  are  at  present,  belonging  to  the  three  classes  already 
iefined.  To  commence  from  the  north  ;  Fanoe,  Rom, 
3ylt,  and  Amrom,  wereoriginallyw&wMb  of  the  same  na- 
ture as  the  nei^bouring  continent,  but  have  been  since 
sxtended  by  marsches*.  The  soil  of  these  islands,  with 
its  gravel  and  blocks  of  primordial  stones,  was  at  first 
barren,  as  the  geest  is  naturally  every  where  ;  but  is  be- 
some  fertile  by  manure,  of  which  there  has  been  no  de- 
iciency,  since  those  grounds  have  been  surrounded  with 
Tiarschf  where  the  cattle  are  kept  in  stables  during  the 
winter.  In  the  island  of  Sylt,  there  are  spaces  consist- 
ng  of  mooTy  but  its  head  of  land,  which  extends  on  the 
)Outh  as  far  as  Momimi,  is  composed  entirely  of  marsch, 
md  is  bordered  with  dunes  towards  the  open  sea,  be- 
muse, the  sediments  of  the  rivers  not  reaching  any  far- 
lier,  the  sea-sand  impelled  against  it  by  the  waves  re- 
nains  pure,  and  is  thus  raised  by  the  winds  in  hillocks 
m  the  shore.  The  shallow  bottom  of  the  sea,  between 
his  island  and  that  of  Fora,  is  ot  geest  :  at  low  water,  it 
nay  be  passed  over  on  foot  ;  and  there  are  found  on  it 
pravel  and  blocks  of  graniU.  But  on  the  same  side  of 
Pora  there  is  a  great  extent  of  marsch^  beginning  from 
St  Laurencius.     Among  the  islands  consisting  entirely  of 

*  By  manch,  according  to  De  Luc,  is  undentood  the  new  land  added 
o  the  coasts  since  the  last  retiring  of  the  water  Of  the  globe  ftom  the 
urikce  of  the  earth,  and  is  formed  by  the  sediments  of  rivers,  mixed 
aore  or  leas  with  sand  firom  the  bottom  of  the  sea.—- J. 
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martckioKi  Kumiunilty]  witli  dibvn,  the  most  caaààattit 
are  Pdlworm  aiid  Nord  Straiid  ;  and  auor^  th«  H^ 
Uga,  or  those  inhalntt'd  without  dikt.-»,  the  chief  are  Ohai, 
Nwtl-mtirtih,  I..aii^v,  Groode,  and  Uopgi^. 

Such  arv  tJie  islands  on  this  coast,  in  their  )■ 
itate,  niiw  rendered  pcnnanent  by  thL-  d^iT«e  uf  p 
tkm  at  which  the  art  of  diko-making  is  arrived.  Ba^ii 
former  times,  though  the  ariffinal  land  wa»  nurer  attadt 
ad  bv  tlie  «ea,  which,  by  adding  to  il  nrw  landi,  son 
fimned  a  burrii-r  ugainst  its  own  encroachnM^ntH,  tJK  bi- 
te, and  the  inlands  composed  of  tJic  same  nmterial),  «m 
Bubject  to  great  and  sudden  dianges,  very  fatal  to  tbor 
who  were  engaged  to  settle  on  them  by  tho  rictincMof 
tbeir  soil,  oomparatively  with  the  continental,  Tbeioli»' 
bitants,  who  continued  to  multiply  on  them  during  sew- 
ra]  generations,  were  taught,  indeed,  liy  experience,  thai 
they  might  at  last  be  invaded  by  the  element  wliich  vas 
incessantly  threatening  them  ;  but  having  as  yet  no  know- 
ledge of  natural  causes,  they  bUndly  conadered  those 
that  endangered  them  as  supernatural,  and  for  a  Jong 
time  used  no  precautions  for  their  own  security.  They 
were  ignorant  of  the  dreadful  effects  of  a  c«rtûn  associa- 
tion of  circumstances,  rare  indeed,  but,  when  occurring, 
absolutely  destructive  of  these  maraches.  This  associa- 
tion consists  of  an  extraordinary  elevation  of  the  lerd  of 
the  North  Sea,  from  the  long  continuance  of  certain 
winds  in  the  Atlantic,  with  a  violent  storm  occurring 
during  the  tides  of  the  new  or  full  moon  ;  for  then  the 
sea  rises  above  tlie  level  of  all  the  marschf»  ;  and  before 
they  were  secured  against  such  attacks,  the  waves  ndling 
over  them,  and  tearing  away  the  grass  which  had  bound 
their    stirface,  thcv  were  reduced  to  the  stale  of  mere 
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banks  of  sand  and  mud,  whence  they  had  been  drawn, 
by  the  long  course  of  ordmary  causes.  Such  were  the 
dreadful  accidents  to  which  the  first  settlers  on  these 
lands  were  exposed  ;  but  no  sooner  were  they  oyer,  than 
ordinary  causes  b^an  again  to  act  ;  the  sand-banks  rose  ; 
their  surface  was  covered  with  grass  ;  tiie  coast  was  thus 
extended,  and  new  islands  were  formed  ;  time  effaced  the 
impression  of  past  misfortunes;  and  those  among  the 
inhabitants  of  these  dangerous  scmIs,  who  had  been  able 
to  save  themsehres  on  the  coast,  ventured  to  return  to 
settle  on  them  again,  and  had  time  to  multiply,  before 
the  recurrence  of  the  same  catastrophes. 

This  has  been  the  general  course  of  events  on  all  the 
coasts  of  the  North  Sea,  and  particularly  on  those  of 
the  countries  of  Sleswigh  and  Holstein.  It  is  thus  that 
the  origin  and  progress  of  the  art  of  dikes  will  supply  us 
with  a  very  interesting  chronometer  in  the  history  of  the 
continent  and  of  man,  particularly  exemplified  in  this 
part  of  the  globe.  A  Lutheran  clergyman,  settled  in  the 
island  of  Nord  Strand,  having  collected  all  the  particu- 
lars of  this  history  which  the  documents  of  the  country 
could  afford,  published  it  in  1668,  in  a  Grerman  work, 
entitled  7%e  North  Frisian  Chronicle,  It  was  chiefly 
from  this  work,  and  from  the  Chronicle  of  Dankwerth^ 
that  M.  Hartz  extracted  the  information  which  he  gave 
to  me,  accompanied  by  two  maps,  copied  for  mc,  by 
one  of  his  sons,  from  those  of  Johannes  Mayerus,  a  ma- 
thematician ;  they  bear  the  title  of  Frisia  Cimbrica  ;  one 
of  them  respecting  the  state  of  the  islcmds  and  of  the 
coasty  in  1^40,  as  it  may  be  traced  in  the  chronicles,  and 
the  other,  as  it  was  in  1651. 

According  to  these  documents,  the  first  inhabitants 
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of  the  manches  were  Friaii  or  Friaian»,  deùgnatixl  alw 
under  the  names  of  Cimbri  and  Sicantbri  :  the  laUvr 
name,  M.  Hartz  conjectures,  might  eomc  from  the  Biw 
cient  German  words  Seekampferg,  i.  e.  Sea-uarriora  s  the 
Frisiam  being  very  warlike  These  people  appmr  tu 
have  had  the  same  origin  with  those,  «ho,  at  a  rather 
earlier  period,  took  possession  of  the  marsches  of  Osl- 
Frise  (EasuFriesland),  and  of  that  Friesland  which 
forms  one  of  the  United  Provinces  ;  but  this  common 
origin  is  very  obsure.  Even  at  the  present  day,  (he 
inhabitants  of  the  marsches,  from  near  Husiim  to  Ton- 
dem,  or  Tunder  to  the  North,  though  themselvc»  un- 
acquainted «ith  it,  speak  a  language  which  the  oilier 
inhabitants  of  the  country  do  not  understand,  and  which 
is  supposed  to  be  Frisian.  It  is  the  same  at  a  villa^ 
in  the  peninsula  of  Bremen,  by  whicli  I  have  had  ucco* 
moa  to  pass. 

The  Slcambri  or  North  Frisians,  are  traced  liack  to 
some  centuries  before  the  Christian  era.  At  the  com- 
mencement of  that  era,  they  were  attacked  by  Frotho, 
King  of  Denmark,  and  lost  a  battle,  under  their  king 
Vicho,  near  the  river  Hever.  Four  centuries  afterwards 
they  joined  the  troops  of  Hengist  and  Horsa.  In  the 
year  69S,  their  king  Radebot  resided  in  the  island  c^ 
Heiligeland.  Charles  Martel  subdued  them  in  738  ;  and 
some  time  afterwards  they  joined  Charlemagne  agwnst 
Grottric,  King  of  Denmark.  These  are  some  of  the  dr- 
cumstances  of  the  history  of  this  Frisian  colony,  reced- 
ed in  the  chronicles  of  which  I  have  spoken  ;  but  the  his- 
tory here  interesting  to  us  is  that  of  the  lands  wherem 
(hey  settled. 

It  appears  that  these  people  did  not  arrive  here  in 
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one  body,  but  suocesdydiy,  in  the  course  of  many  years  : 
they  spread  themselyes  oyer  yarious  parts  of  the  coasts 
of  the  North  Sea,  and  eyen  a  considerable  way  up  the 
borders  of  the  Weser  and  the  Elbe  ;  according  to  do- 
cuments which  I  haye  mentioned  in  my  Letters  surTHie^ 
imre  de  la  Terre  et  de  T Homme.  These  new  settlers 
found  large  marêckesj  fcarmedj  as  well  in  the  wide  mouths 
of  those  riyers  as  along  the  coasts,  and  around  the  origin 
nal  islands  of  geeet  ;  especially  that  of  Heiligeland,  the 
most  distant  from  the  coast,  and  opposite  the  mouth  of 
the  Eyder.  Of  this  island,  which  is  steep  towards  the 
south,  the  original  mass  consists  of  strata  of  sandstone  ; 
and  at  that  time  its  marsch  extended  almost  to  Eyder- 
stede  :  there  were  marsches  likewise  around  all  the  other 
original  islands;  besides  very  large  islands  of  pure  marsch 
in  the  intervals  of  the  former. 

All  these  lands  were  desert  at  the  arrival  of  the  Fri- 
sians ;  and  the  parts  on  which  they  established  their  first 
habitations,  to  take  care  of  their  breeds  of  horses  and 
cattle  feeding  on  the  marsches,  were  the  original  emi- 
nences of  the  islands  ;  on  that  of  Heiligeland  they  built 
a  temple  to  their  great  goddess  Phoseta,  or  Fosta. 
When  they  became  too  numerous  to  confine  themselves 
to  the  heights,  their  herds  being  also  greatly  multipli- 
ed, they  ventured  to  begin  inhabiting  the  marsches  ;  but 
afterwards,  some  great  inundations  having  shewn  them 
the  dangers  of  that  situation,  they  adopted  the  practice 
followed  by  those  who  had  settled  on  the  marsches  of  the 
province  of  Groningen,  and  still  continued  on  the  HaL- 
ligs  ;  that  of  raising  artificial  mounts  called  werfs^  on 
which  they  built  their  houses,  and  whither  they  could, 
upon  occasion,  withdraw  their  herds;  and  it  likewise 
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appears,  that,  in  the  winter,  thev  aiwc-Jiiblcd  in  gmrttit 
numbnv  on  the  spots  originally  the  litglii-Kl,  in  (heifr 
Im<)s,  as  well  as  on  some  parts  of  the  coasts. 

Things  continued  in  thi.s  state  for  f*\eral  ceutuhe* . 
during  which  period,  it  is  probable  Ihnt  the  inhabiuuits 
of  these  lands  were  often,  by  variouf!  i-atastrophes,  lbs. 
turbe<l  in  the  enjoyment  of  iheni,  though  not  tliMnun- 
ged,  But  in  S16,  by  which  time  these  people  were  be- 
cmne  very  numeroiiB,  more  than  (iOO  of  iheni  peri.thnl 
by  one  of  the  concurrences  of  fntaJ  circiimstanH*  al- 
ivady  defined.  It  was  then  that  they  undertook  the  lu- 
tonishing  enterprise  of  cncloang  lht,-se  InndK.  They 
dtig  ditches  around  all  the  marsches,  heaping  up  on  their 
exterior  edge  the  earth  which  was  taken  out  ;  nnil  thu» 
they  opposed  to  the  sea.  dikes  of  eight  feet  in  heif^i 
After  this,  comprehencbng  that  nothing  eouhl  contri- 
bute  more  to  the  safety  of  their  (Iwellings,  lh»n  to  re- 
move the  sea  to  a  greater  distance,  they  undertook, 
with  that  view,  to  exclude  it  from  the  intervals  between 
the  islands,  by  uniting,  as  far  as  should  be  possible, 
those  islands  with  each  other.  I  will  describe  the  pro- 
cess by  which  they  effected  this,  after  I  shall  have  re- 
called to  attention  some  circumstances  leading  to  it. 

From  all  that  I  have  already  said  of  the  Jbre-latuù, 
and  of  the  manner  in  which  they  are  increased,  it  may 
be  underst(x>d,  that  the  common  effects  of  the  wave* 
and  of  the  lUks  is  to  bring  materials  from  the  bottom  of 
the  sea  towards  the  coasts  ;  and  that  the  process  con- 
tinues in  every  state  of  the  sea.  The  land  winds  pro- 
duce no  waves  on  the  coasts,  which  can  carry  back  to 
the  bottom  of  the  sea  what  has  been  brought  thence  by 
the  winds  blowing  against  the  shore  ;  and  as  for  the 
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iideij  it  may  have  been  already  oompreliended  (and 
flhall  soon  be  proved),  that  the  ebb  carries  back  but  very 
Utile  of  what  has  been  brought  by  the  fixxL  So  that, 
but  for  some  extraordmary  circumstances,  the  materials 
xxmtinually  impelled  towards  the  shore,  which  first  form 
islands,  would  at  last  unite  against  the  coast  in  a  conti- 
nuous soil  The  rare  events,  productive  of  great  cata- 
strojAes,  do  not  carry  back  these  materials  towards  the 
bottcMn  of  the  sea  ;  they  only,  as  it  has  been  said  before, 
ravage  the  surface,  diminishing  the  heights,  and  destroy, 
ing  the  effect  of  v^;etation.  These,  then,  were  thé  effects 
against  which  it  was  necessary  to  guard. 

I  now  come  to  the  jdan  of  uniting  the  islands,  form- 
ed by  these  early  inhabitants.  They  availed  themsdves 
for  that  purpose  of  all  such  parts  of  the  sand-banks  as 
lay  in  the  intervals  between  the  large  islands,  and  were 
beginning  to  produce  grass.  These,  when  surrounded 
with  dikes,  are  what  are  called  Hoogs  ;  and  their  effects 
are  to  In'eak  the  waves,  thus  diminishing  their  action 
against  the  dikes  of  the  large  islands,  and,  at  the  same 
time,  to  determine  the  accumulation  of  the  mud  in  the 
intervak  betweai  those  islands.  In  this  manner  a  large 
marsch  island,  named  Everschop,  was  already,  in  987, 
united  to  Eyderstede  by  the  point  on  which  Poppenbull 
is  situated  ;  and  in  995,  the  union  of  the  same  marsches 
was  effected  by  another  point,  namely,  that  of  Tetenbull. 
Lastly,  in  the  year  1000,  Eyderstede  received  a  new  in- 
crease by  the  course  of  the  Hever,  prolonged  between 
the  sand  banks,  being  fixed  by  a  dike  ;  but  the  whole 
still  remained  an  island.  This  is  an  example  of  the 
manner  in  which  the  marsch  islands  were  united  by  the 
hoogs  ;  and  the  chronicle  of  the  country  says,  that,  by 
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these  labours,  the  islands  were  so  considerably  enlarged 
in  size,  and  the  intervals  between  them  so  nitieh  nÛMx), 
that,  at  low  water,  it  was  pos§ib1e  to  pass  on  foot  froai 
one  to  the  other.  The  extent  of  these  taartchts  was  «o 
great  on  the  coast  of  Sleswigh  alone,  that  they  were  <li- 
vided  into  three  pro\Hnces,  two  of  which  comprdiended 
the  islands,  and  the  tliird  comprised  the  marschta  conti- 
guous to  the  coast  ;  and  the  same  works  were  carried  on 
upon  the  marschea  of  the  coast  of  Holstein. 

But  the  grounds  thus  gained  from  the  sand4wnks 
w^e  very  insecure  ;  these  people,  though  they  had  in- 
habited them  more  than  ten  centuries,  had  not  yet  un- 
derstood the  possibility  of  that  combination  of  fatal  dr. 
cumstances  above  descrilwd,  against  which  their  dikes 
formed  but  a  very  feeble  rampart  ;  the  North  Sea,  by 
the  extraordinary  elevations  of  its  level,  being  much 
more  formidable  in  this  respect  than  the  ocean,  where 
the  changes  of  absolute  level  are  mudi  less  considerable. 
I  shall  givt'  an  abridged  account  iif  the  particulars  ex- 
tracted by  M.  Hartz  from  the  chronicle  of  Dankwerth, 
relative  to  the  great  catastrophes  which  these  marsdtes 
successively  underwent,  previously  to  the  time  when  ex- 
perience led  to  the  means  necessary  for  their  security. 

In  1075,  the  island  of  Nord  Strand,  then  ccmtiguous 
to  the  coast,  particularly  experienced  the  effect  of  that 
unusual  combination  of  destructive  causes  ;  the  sea  pass- 
ing over  its  dike,  and  forming  within  it  large  excava- 
tions like  lakes.  In  1114  and  1158,  considerable  parts 
of  Eyderstede  were  carried  away  ;  and  in  1 204,  the  part 
called  Sudhever  in  the  martch  of  Uthholm  was  destroyed. 
All  these  catastrophes  were  fatal  to  many  of  the  maradt 
settlers  ;  but  in  1S16,  the  sea  having  risen  so  high  that 
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Its  waves  passed  over  Nord  Strand,  Eyderstede,  and  Dit- 
nunrach,  near  10,000  of  their  inhabitants  perished.  Again, 
in  1800,  seven  parishes  in  Nord  Strand  and  Pellworm 
were  destroyed  ;  and  in  1S38,  Ditmarsch  experiepced  a 
nefw  catastrophe,  which  swept  away  a  great  part  of  it  on 
the  side  next  Eyderstede  :  the  dike  of  the  course  of  the 
Eyder  between  the  sand-banks  was  demolished,  and  the 
tides  have  ever  ance  preserved  their  course  throughout 
that  wide  space.  Lastly,  in  the  year  1862,  the  isles  of 
Fora  and  Sylt,  then  forming  but  one,  were  divided,  and 
Nord  Strand,  then  a  marsch  united  to  the  coast,  was  sepa- 
rated from  it. 

During  a  kmg  time,  the  inhabitants  who  survived 
these  catastrcqihes,  and  their  successors,  were  so  much 
discouraged,  that  they  attempted  nothing  more  than  to 
surround  with  dikes  like  the  former  such  spaces  of  their 
meadow-land  as  appeared  the  least  exposed  to  these  ra- 
vages, leaving  the  rest  to  its  fate.  But  the  common 
course  of  causes  continually  tending  to  extend  and  to 
raise  the  grassy  parts  of  the  sand-banks,  and  no  extra- 
ordinary combination  of  circumstances  having  interrupt- 
ed these  natural  operations,  later  generations,  farther 
advanced  in  the  arts,  undertook  to  secure  to  themselves 
the  possession  of  those  new  grounds.  In  1525,  they 
turned  their  attention  to  the  indentations  made,  during 
the  precedingcatastrophes,in  the  borders  of  the  marsches; 
the  waves,  confined  in  these  narrow  spaces,  sometimes 
threatening  to  cut  their  way  into  the  interior  part.  In 
the  front  of  all  the  creeks  of  this  kind  they  planted 
stakes,  which  they  interlaced  with  osiers,  leaving  a  cer- 
tain space  between  the  lines.  The  waves,  thus  broken, 
could  no  longer  do  injury  to  the  marsch  ;  and  their  se^ 
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ilinivnts  bcin^i  dtrposiled  on  birtli  «Mii*«  of  ihi»  open 
fence,  very  mUdfiyre-l/miiji  were  there  fonn«i  In  ISfiO, 
Ihcy  rniseii  tlie  di/ceii  ctnisUlLTalily  hifther,  empkjyinp 
wlieell>iirrx)ws,  the  use  of  which  witu  «mly  then  intradu- 
oed.  For  this  purpose,  they  much  enlargwl  and  drqmw 
eti  the  interior  canals,  in  order  to  obtain  more  earth,  tvA 
merely  to  add  to  the  height  of  the  dike*,  but  to  extend 
their  Ixtse  on  tlu<  outer  side.  At  last  they  h^joa  ta 
cover  these  dikes  with  straw-ropes;  but  this  gr&il  pre- 
«■rvjitive  of  dikes  was  at  (init  ill  managed  ;  «ml  tho  ute 
»if  it  was  so  slowly  npread,  that  it  wa»  not  adoptcti  in 
North  Strand  and  in  Eyderstede,  till  about  the  years 
1610  and  161S. 

Hefore  that  time,  however,  llie  snfrty  of  the  cuton- 
«ve  «oil  of  the  Utter  marJicA  had  been  provided  for  in  a 
diflerwit  manner.  I  have  naiil  above,  thai,  wlim  the 
iée»  of  Everschop  and  Utholm  had  been  united  to  il, 
the  whole  topiethtT  still  furnied  but  one  lar^  ixfand: 
now,  in  this  state,  it  was  in  as  great  danger  on  the  side 
towards  the  continent,  du  on  that  open  to  the  sea  ;  be- 
cause two  small  rivers,  the  Trene  and  the  Nord  Eyder, 
discharging  themselves  into  the  inter\'al  between  it  and 
the  land,  and  by  preserving  their  course  to  the  sea, 
this  interval  was  thus  kept  open  to  tempest,  sometimes 
from  the  side  of  the  Hever,  sometimes  from  that  of  the 
Evder;  and  the  waves,  beating  against  the  geest,  were 
thence  repelled  upon  the  mamcli.  The  inhabitants, 
seeing  that  the  expence  of  remedying  these  evils  would 
be  greater  than  they  could  afford,  while  at  the  same 
time  it  was  indispensable  to  their  safety,  addressed  them- 
selves to  their  bishop  and  to  their  prefect,  of  whtmi  they 
requested   pecuniary  assistance;   and   having   obtained 
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it  they  first  undertook  the  great  enterprise  of  carrying 
^the  Trene  and  the  Nord  Eyder  higher  up  into  the  £y- 
der  ;  keeping  their  waters,  however,  still  separate  for  a 
certain  space,  by  a  dam  with  a  sluice,  in  order  to  form 
there  a  reservoir  of  fresh  water  ;  the  tides  ascending  up 
the  Eyder  above  Frederickstadt.  They  were  thus  en- 
abled to  carry  on  the  extremities  of  the  dike  on  both 
sides  to  join  the  geese  ;  and  the  interval  between  the  lat- 
ter and  the  marsch  was  then  soon  filled  up,  there  being 
only  left  at  their  juncticxi  the  canal  above  described 
which  receives  the  water  of  the  geest,  and,  at  low  wa- 
ter, disdiarges  them  from  both  its  extremities  by  sluices. 
At  the  same  time,  the  islands  of  Pelworm  and  Nord 
Strand  were  united  with  each  other  by  means  of  ei^t 
hocgs  ;  and  the  sand^  mar  aches  of  which  I  have  spoken, 
contiguous  to  the  geesty  on  the  north  of  that  of  Husuni, 
were  inclosed  with  dikes. 

After  the  dikes  had  been  thus  elevated,  and  their 
surface  rendered  firm  by  the  straw  ropes,  though  the  lat- 
ter were  not  yet  properly  fixed,  the  inhabitants  of  the 
marsches  for  some  time  enjoyed  repose  ;  but  on  the  11th 
October  1634,  the  sea,  rising  to  an  excessive  height,  car- 
ried away,  during  a  great  tempest,  the  hoogs  which  had 
produced  the  junction  between  Pellworm  and  Nord 
Strand,  these  having  ever  since  continued  distinct  islands  ; 
it  also  violently  attacked  Ditmarsch;  and  its  ravages  ex- 
tended over  the  whole  coast,  as  far  as  the  very  extensive 
new  lands  of  Jutland.  Princes  then  came  forward  zea- 
lously to  the  relief  of  their  subjects.  In  particular,  Fre- 
derick III.,  Duke  of  Sleswigh,  seeing  that  the  inhabitants 
of  Nord  Strand  were  deficient  both  in  the  talents  and 
in  the  means  necessary  for  the  reparation  and  future  se- 
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curity  of  that  large  island,  and  knowing  that  the  tut  of 
dikes  had  made  greater  progress  in  Holland,  tiecause 
of  the  opulence  of  the  country,  addressed  himself  to  the 
Statefl-G«neral,  requesting  them  to  send  him  an  engi- 
neer of  dikes,  with  workmen  accustomed  to  repair  them  ; 
and  this  was  granted.  The  dikes  of  Nord  Strand  were 
then  repaired  in  the  most  solid  manner  ;  and  the  Dutch 
engineer,  seeing  the  fertility  of  its  soil,  advised  his  aons 
upon  his  death-bed,  to  purchase  lands  and  settle  there, 
if  the  Duke  would  grant  them  the  free  exercise  of  their 
religion  ;  they  being  Jansenist  catholics,  and  the  in- 
habitants of  the  island  Lutherans.  The  Duke  agreed  to 
this,  on  ivndition  that  ihey  and  their  posterity  shoulii 
continue  to  superintend  the  works  carried  on  upon  the 
dikes  ;  to  which  they  engaged  themselves.  From  that 
timetheartofdikes,  and  particularly  that  part  of  it  which 
consists  in  covering  them  solidly  with  straw,  hns  be- 
come common  to  dl  the  mar.^chra  ;  and  the  Dutch  fami- 
lies, which  have  contributed  to  this  fortunate  change, 
continue  to  inhabit  the  same  island,  and  to  eajoy  the 
free  exercise  of  their  religion." 


Note  G,  p.  28. 

ON  THE  SAND-FLOOD. 

In  different  parts  of  Scotland,  as  in  Ab^eenshire, 
Hebrides,  and  Shetland  Islands,  there  are  examples  d 
the  natural  chronometer  mentioned  in  the  tact  In 
Morayshire  there  is  a  striking  example  of  the  sandjood, 
concerning  which  the  foUowing  details  have  been  fur- 
nished by  my  young  friend  the  R«v.  Mr  Ritchie. 
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Sand-Flood  in  Morayshire. 

*•  Westward  from  the  mouth  of  the  river  Findhom  in 
Morayshire,  a  district,  consisting  of  upwards  of  ten  square 
miles  of  land,  which,  owing  to  its  extreme  fertility,  was 
oDce  termed  the  Granary  of  Moray,  has  been  depopu- 
lated and  rendered  utterly  unproductive  by  the  sand- 
flood.  This  barren  waste  may  be  characterised  as  hilly  ; 
the  accumulations  of  sand  composing  these  hills  frequent- 
ly varying  in  their  height,  and  changing  their  situation. 

There  is  historical  evidence,  that,  in  the  year  1097, 
the  Moray  Firth  overflowed  the  low  country  on  its  south- 
em  shore,  and  threw  out  sand.  But  the  destruction  of 
the  barony  of  Coubine  (which  includes  the  greater  part 
of  the  desert  mentioned  above)  was  long  subsequent  to 
this,  as  might  be  proved  from  the  inscription  on  a  tomb- 
stone in  the  church  yard  of  Dyke.  From  historical  no- 
tices, also,  in  regard  to  the  Kinnairds  of  Coubine,  pre- 
paring for  publication,  it  appears  that  the  eruption  of 
sand  commenced  about  the  year  1677;  that  its  progress 
was  gradual  ;  that,  in  1697,  not  a  vestige  was  to  be  seen 
of  the  manor-place,  orchards,  and  ofiices  of  Coubine  ; 
that  two-thirds  of  the  barony  were  already  mined,  and 
that  the  sand  was  daily  gaining  ground. 

This  sand,  which  overwhelmed  Coubine,  came  from 
Mavieston,  situated  on  the  shore,  about  seven  miles  west 
from  the  mouth  of  the  Findhom,  where,  from  time  im- 
memorial, there  have  been  large  accumulations  of  sand. 
The  sands  at  Mavieston  had  formerly  been  covered  with 
vegetation.  In  an  act  of  the  Scottish  Parliament,  dated 
16th  July  1695,  for  the  preservation  of  lands  adjacent 
to  sand-hills,  it  is  stated,  that  the  destmction  of  Cou- 
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bine  "  was  occaaoned  by  the  bad  practice  of  pulling  bent 
and  juniper."  Having  been  thus  set  at  liberty,  the  sand 
moved  towards  the  north-east,  as  appears  from  the  deso- 
lation which  marks  its  progress.  The  moving  cause  is 
the  wind-  I  have  had  opportunities  of  witnessing  the 
effect  of  the  wind  on  the  loose  sand.  When  the  breeze 
Ù  moderate  it  carries  along  with  it  successive  wnvea  «f 
tand,  each  wave  (if  I  may  be  allowed  the  expression) 
being  of  a  small  size,  and  moving  with  greater  or  les» 
velocity,  in  pioportion  to  the  strengtli  of  the  breene,  and 
presenting  a  very  beautiful  appearance.  When  tlie  wind 
is  high  the  heavier  particles  are  drifted  forwards,  the 
more  minute  are  raised  to  a  considerable  height  in  the 
atmosphere,  occasioning  no  small  inconvenienoi'  to  the 
Spectator,  who  tinds  his  ears  and  nostrils  filled  with  sand. 
The  movements  of  the  sand  are  still  towards  the  north- 
Mat.  In  the  winter  of  1816  a  large  portion  of  Binsneas, 
tfie  only  remaining  fam»  on  the  west  side  of  the  Find- 
horn,  situated  in  the  line  of  the  sand's  progress,  was  over- 
whelmed Since  that  period  large  accumulations  of  sand 
have  disappeared  altogether,  and  rich  soil,  marked  with 
the  plough,  has  been  left  bare,  after  having  been  buried 
for  upwards  of  a  century. 

The  very  minute  particles,  which,  as  has  been  stated, 
the  wind  raises  to  a  considerable  height,  are  occasionally 
carried  across  the  Bay  of  Findhom.  In  the  statistical 
account  of  Dyke,  the  parish  in  which  Coubine  is  situated, 
it  is  said,  "  that,  at  the  town  of  Findem,  in  a  blowing 
day,  one  may  feel  the  sand  sharply  striking  on  his  face, 
from  the  west  side.^  This  sand,  of  extreme  fineness,  is  to 
be  seen  in  and  around  the  town  of  Findhom,  and  along 
the  coast  much  rich  land  is  said  to  have  been  covered  by 
■and  brou^t  from  the  west. 
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The  grater  quantity  of  the  sand  is  drifted  into  the 
river,  and  its  e£Pects  have  been  very  remarkable.  Many 
years  ago  the  mouth  of  the  river  having  become  blocked 
up  with  sand,  it  cut  out  for  itself  its  present  channd, 
which  conducts  it,  by  a  more  direct  course,  to  the  sea. 
In  consequence  of  this,  the  old  town  of  Findhom  had 
dianged  its  situatimi,  from  the  east  to  the  west  side  c^ 
the  river,  and  its  site  has  since  been  covered  by  the  sea. 
Previous  to  this,  however,  the  inhabitants,  carrying  with 
them  the  stones  of  their  former  houses,  had  removed 
across  the  river,  and  erected  the  present  village.  On  the 
retiring  of  the  tide  from  the  bay,  the  river  almost  disap- 
pears, being  swallowed  up  by  the  sand,  and  quick-sands 
are  formed.  The  effect  resulting  from  the  same  cause, 
the  drifting  in  of  the  sand  is  very  different  at  high  wa- 
ter In  consequence  of  the  channel  of  the  river  having 
been  filled  up,  the  bay  has  increased  in  breadth.  The 
sand  constantly  carried  down  by  the  river  has  formed  a 
bar,  which  prevents  the  entrance  of  large  vessels  ;  and 
the  river,  probably  owing  to  its  increased  breadth,  and 
this  bar  depriving  it  of  the  impetus  acquired  in  the  course 
of  its  descent,  is,  at  spring-tides,  unable  to  force  its  way 
into  the  sea,  when  it  is  made  to  flow  back,  and  inundate 
a  connderable  extent  of  carse-land  situated  at  the  head 
of  the  bay.  It  was  at  one  time  proposed  to  render  the 
river  navigable  by  dredging.  And  it  is  proposed  to  eo- 
deavour  to  save  the  adjoining  carse-land,  which  is  of  the 
richest  quality,  from  the  monthly  inundation  to  which  it 
is  at  present  subject,  by  building  a  wall  along  the  river 
side. 

I  venture  to  suggest,  that  the  plan  Nature  employs  for 

fettering  down  sand  should  first  be  imitated,  and  that 

seeds  of  the  Arundo  arenaria,  Elymus  arenarius,  and 
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otbcT  plontd,  which  grow  rewlily  in  sand,  should  be,  from 
timù  to  time,  strewetl  over  iht'  Mavieston  Hills.  1\ie 
weda  of  the  Arundo  arenaria  are  not  always  to  t>r  had  ; 
but  plants  inifjht  fosily  1»  procured  in  nhkindancr,  and 
be  dibbled  into  the  »and-hiils.  The  circumstance  of  great 
an:umul&tions  of  sand  having  of  late  disappeared  fniin 
Coubine,  has  given  rise  to  the  expectation,  that  the  ba- 
rony is  at  no  distant  period  to  become  again  serviceable 
to  loan.  By  witting  off  fresh  supplies  from  Mavie^itoii. 
thi»  period  would  be  accelerated,  and  tlio  pro[)o»ed  im- 
provements  rendered  conijMira lively  easy. 

There  is  at  present  little  benl  on  Coubine.  It 
ehiefly  confined  to  a  range  of  knolls,  which  forms 
muthem  boundary  of  the  sani),  and  protects  the  adjoin- 
ing cultivated  fields  from  its  encroachments  ;  and  yel, 
notwithstanding  the  terrible  calamity  the  inhabitimt«  iif 
Moray  brought  upon  themselves,  by  the  pulling  of  beat, 
thÎH  "  bad  practice"  still  prevails  ;  this  plant  being  in  no 

rally  employed  for  thatcliing  cottars'  houses,  and  oIIht 
wonomical  pu  q  Mises." 


In  the  Outer  Hebrides  the  effects  of  the  sand-flood  are 
also  considerable,  as  shewn  in  the  following  notice  com- 
inunicnted  by  my  intelligent  assistant  Mr  MacgiUi^ray. 

Sand-Flood  in  the  Hfbrides,  and  other  parts  ofScot- 

"  The  bottom  of  the  sea,  along  the  whole  west  coast  of 
the  Outer  Hebrides,  from  Barray  Head  to  the  Butt  of 
the  Lewis,  appears  to  consist  of  sand.  Along  the  shores 
of  these  islands  this  sand  appears  here  and  there,  in 
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patches  of  several  miles,  separated  by  intervals  of  rock, 
of  equal  or  greater  extent.  In  some  places  the  sandy 
aiiOTes  are  flat,  or  very  gently  sloping,  forming  what  are 
faefe  called  Fords  ;  in  others,  behind  the  beach,  there  is 
an  accumulation  of  sand  to  the  height  of  from  twenty  to 
flixty  feet,  formed  into  hillocks.  This  sand  is  constant- 
ly drifting  ;  and  in  several  places  islands  have  been  form- 
ed by  the  removal  of  isthmi.  The  parts  immediately 
behind  the  beach  are  also  liable  to  be  inundated  by  the 
sand  ;  and  in  this  manner  most  of  the  islands  have  suf- 
fered very  considerable  damage.  Those  of  Pabbay  and 
Bemeray  in  Harris  may  be  particularised  ;  in  the  former 
of  which,  a  tract  of  about  a  mile  and  a4ialf  long,  by  half 
a  mile  in  breadth,  has  been  converted  into  a  desert  of 
drifting  sand  ;  and  in  the  latter  a  large  plain,  that  was 
formerly  noted  for  its  fertility,  has  been  entirely  swept 
away.  The  sand  consists  almost  entirely  of  comminuted 
shells,  apparently  of  the  species  which  are  found  in  the 
neighbouring  seas.  It  is  rather  coarse  in  the  grain  ;  but, 
during  high  winds,  by  the  rubbing  of  its  particles  upon 
each  other,  a  sort  of  dust  is  formed,  which,  at  a  distance, 
resembles  smoke,  and  which,  in  the  Island  of  Bemeray, 
I  have  seen  driven  into  the  sea,  to  the  distance  of  up^ 
wards  of  two  miles,  appearing  like  a  thin  white  fog.  The 
cure  of  sand  drift  has  been  attempted  in  these  islands  in 
two  different  ways.  Mr  Alexander  Macleod,  surgeon  of 
North  Uist,  is  the  inventor  of  the  most  efficacious  method, 
which  is  that  of  cutting  thin  square  turfs  from  the  neigh- 
bouring pasture  grounds,  and  laying  them  down  at  inter- 
vals of  some  inches.  In  the  course  of  a  very  few  years  the 
turfs  coalesce,  and  the  stript  ground  is  little  the  worse;  for 
the  roots  remaining  in  it,  a  new  vegetation  rapidly  springs 
up.     The  other  method  was  introduced  by  Mr  Macleod 
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of  Harris,  and  trittl  extensively  upon  his  esUte.  I 
sists  of  planting  small  bundles  of  Arundo  aretiar 
distances  of  about  a  fool  and  a-half.  These  take  root, 
and  prevent  the  drifting  to  a  certain  degree.  But  often 
vegetation  is  tardy  in  establisliiug  itself,  and  if  the  turf 
plan  be  not  considerably  more  expensive,  it  seems  priv 
ferable,  because  it  very  effectually  prevents  the  drift, 
and  raoreover,  produces  excellent  pasture  ground  ;  the 
former  of  which  indications,  the  planting  system,  do»» 
not  completely  effect,  and  the  latter  in  a  very  imperfect 
degree" 
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We  may  add,  as  this  subject  is  a  very  iatc 
one,  that  further  details,  in  regard  U)  the  moving  si 
of  Scotland,  wiU  be  found,  on  considting  the  Statistical 
Acco\mt  of  Scotland,  vol.  x\.  p.  220.  In  the  Appendix 
to  the  Account  of  the  pari^  of  Dyke,  vol.  xx.  p.  2S8. 
et  acq.  there  is  an  account  of  the  Sand-Hills  of  Maviston, 
whicli  ovenvholmcd  tl»e  liaronv  of  Coubine,  as  mentioned 
in  Mr  Ritchie's  communication.  In  vol.  xix.  p.  682. 
is  a  notice  of  the  shifting  of  two  hills  of  the  Ma- 
vieston  Range  500  yards  in  twenty  yeaxs.  In  vol.  xxi. 
p.  SOT.,  is  a  notice  of  some  hundred  acres  in  DuSus'  pa- 
rish co\eteà  three  feet  deep  by  drift  sand  ;  fourteot  indies 
accumulating  in  one  night.  In  Neill's  Tour  in  Orkney 
and  Shetland  1804,  it  is  observed,  that,  in  the  neighbour- 
hood of  the  Castle  of  Noltland,  in  Westra,  much  havoc  has 
been  done  by  the  blowing  of  the  sand.  No  measures  are 
there  employed  for  putting  a  stop  to  this  kind  of  devas- 
tation. In  the  6th  volume  of  the  Highland  Society's 
Transacdons  will  be  found  a  report  of  the  operations  car- 
ried aa  in  Harris,  and  alluded  to  in  Mr  Macgillivray's 
oomntuiiication.    And  in  Dr  Walker's  Account  oi  the 
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Hdbrides,  and  Mr  Macdonald's  Work  on  the  Hebrides 
livrdier  details  may  be  seen.  In  Jameson^s  Account  of  the 
Bhi^l<>"^  Iflkadsyandm  Shirreff  andFleming^s  Reports  on 
these  jiflftTi^g,  are  also  hctB  connected  with  this  devastat- 
B^  agent  We  may  add,  that  Dr  Oudney,  Major  Den- 
ham,  and  Captain  Clapperton,  have  added  to  our  know- 
ledge of  the  blowing  sands  of  the  African  deserts.  The 
coloured  engraving  of  the  sand-hills  of  the  African  De- 
sert in  Denham,  Oudney  and  Clapperton^s  Narrative,  is 
«  striking  and  interesting  representation  of  the  fcmn  of 
the  moving  sandJiills  of  Africa. 


T^  moving  Sands  of  Africa  and  their  effecU  are  thus 
described  in  the  Mercure  de  France  for  September 
1809,  fry  De  Luc. 

The  sands  of  the  Lybian  desert,  he  says,  driven  by 
the  west  winds,  have  left  no  lands  capable  of  tillage 
on  any  parts  of  the  western  banks  of  the  Nile  nut  shel- 
tered by  mountains.  The  encroachment  of  these  sands 
on  soils  which  were  formerly  inhabited  and  cultivated  is 
evidently  seen.  M.  Denon  informs  us,  in  the  accoimt 
of  his  Travels  in  Lower  and  Upper  Egypt^  that  summits 
of  the  ruins  of  ancient  cities  buried  under  these  sands  still 
appear  externally  ;  and  that,  but  for  a  ridge  of  moun- 
tains caUed  the  Lybian  chain,  which  borders  the  left 
bank  of  the  Nile,  and  forms,  in  the  parts  where  it  rises, 
m  barrier  against  the  invasion  of  these  sands,  the  shores 
of  the  river,  on  that  side,  would  long  since  have  ceased 
to  be  habitable.  Nothing  can  be  more  melancholy, 
says  this  traveller,  than  to  walk  over  villages  swallow* 
ed  up  by  the  sand  of  the  desert,  to  trample  imder  foot 
dieir  roofs,  to  strike  against  the  summits  of  their  mina- 
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WW,  lo  reflect  that  yonder  were  cultivated  fields,  ttiat 
there  grew  tree*,  that  here  were  even  the  dwelling»  of 
men,  nnd  that  all  has  vanished. 

If,  then,  our  eonlineiits  were  an  ancient  as  has  l»c«i 
pretended,  no  traces  of  the  habitation  of  men  would  ap- 
pear on  any  part  of  the  western  liank  of  the  Nile,  which 
is  exposed  to  this  &oourge  of  the  sandaof  the  desert  The 
exÎRtence,  therefore,  of  such  inoniiments  attests  the  mtc- 
eessiie  progi-ess  of  the  entroachments  of  the  sand  :  Bad 
those  parts  of  the  hank,  formerly  inhnbited,  will  for  ever 
remain  arid  and  waste.  Thus  the  great  population  of 
Egypt,  announced  hy  the  va.'st  and  numerous  ruins  of  it» 
cities,  was  in  great  part  due  to  a  cauac  of  fertility  which 
no  longer  exista,  and  to  which  sufficient  attention  ha» 
not  be«i  given.  The  sands  of  the  desert  were  formerly 
remote  from  Egypt  ;  the  Otuet,  or  liabitable  spots,  still 
appearing  in  the  midst  of  the  sand»,  being  the  remains 
of  the  Bcnls  formerly  extending  {he  whole  way  to  the 
Nile  ;  but  these  sands,  traiisiwrted  hither  by  the  western 
winds,  have  overwhelmed  and  buried  this  extensive  tract, 
and  doomed  to  sterility  a  land  which  was  once  remark- 
able for  its  fruitfulness. 

It  is  therefore  not  solely  to  her  revolutions  and 
changes  of  sovereigns  that  Egypt  owes  the  loss  of  her 
ancient  splendour  ;  it  is  also  to  her  having  been  thus  ir- 
recoverably  deprived  of  a  tract  of  land,  by  which,  before 
the  sands  of  the  desert  had  covered  it,  and  caused  it  to 
disappear,  her  wants  had  been  abundantly  supphed. 
Now,  if  we  fix  onr  attention  on  this  fact,  and  reflect  on 
the  consequences  which  would  have  attended  it  if  thou> 
sands,  or  only  some  hundreds,  of  centuries  had  elapsed 
since  our  continents  first  existed  above  the  level  of  the 
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sea,  does  it  not  evidently  appear  that  all  the  country  on 
the  west  of  the  Nik  would  have  been  buried  under  this 
sand  before  the  erection  of  the  cities  of  andait  Egjrpt, 
how  remote  soever  that  period  may  be  supposed  ;  and 
that  in  a  country  so  long  afi9icted  with  sterility,  no  idea 
would  even  have  been  formed  of  constructing  such  vast 
and  numerous  edifices  ?  When  these  cities  indeed  were 
built,  another  cause  concurred  in  favouring  their  prospe- 
rity. The  navigation  of  the  Red  Sea  was  not  then  attended 
with  any  danger  on  the  coasts  ;  all  its  ports,  now  nearly 
blocked  up  with  reefs  of  coral^  had  a  safe  and  easy  ac- 
cess ;  the  vessels  laden  with  merchandize  and  provisions 
could  enter  them  and  depart  without  risk  of  being  wreck- 
ed on  these  shoals,  which  have  risen  since  that  time,  and 
are  still  increaamg  in  extent. 

The  defects  of  the  present  government  of  Egypt, 
and  the  discovery  of  the  passage  from  Europe  to  India 
round  the  Cape  of  Grood  Hope,  are  therefore  not  the 
only  causes  of  the  present  state  of  decline  of  this  coun- 
try. If  the  sands  of  the  desert  had  not  invaded  the  bor- 
dering lands  on  the  west,  if  the  work  of  the  sea  polypi  in 
the  Red  Sea  had  not  rendered  dangerous  the  access  to 
its  coasts  and  to  its  ports,  and  even  filled  up  some  of  the 
latter,  the  population  of  Egypt  and  the  adjacent  coun- 
tries, together  with  their  product,  would  alone  have  suf- 
ficed to  maintain  them  in  a  state  of  prosperity  and  abim- 
dance.  But  now,  though  the  passage  to  India  by  the 
Cape  of  Grood  Hope  should  cease  to  exist,  though  the 
political  advantages  which  Egypt  enjoyed  during  the 
briliant  period  of  Thebes  and  Memphis  should  be  re- 
established, she  could  never  again  attain  the  same  de- 
gree of  splendour. 
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Thus  the  reefs  of  coral  which  had  been  raised  in  ihc- 
Bed  Sea  on  the  enat  of  Egypt,  and  the  sands  of  the  de- 
•ert  which  invade  it  on  tiie  west,  concur  in  attesting 
this  truth  ;  That  our  continents  are  not  of  a  more  re- 
mote antiquity  tlian  has  been  a£signed  to  tlieni  by  the 
sacred  historian  in  the  book  of  Genesis,  from  the  great 
era  of  the  deluge. 

Note  H,  p.  âO.  ^M 

^  Actioii  of  the  Sea  upon  Coasts.  ^^H 

Th£  ocean,  in  its  action  upon  the  cliiFs  luid  bonks  s- 
tuated  on  the  coast,  breaks  them  down  to  a  greater  or 
less  extent,  and  either  accumulates  the  debris  at  their 
basis  in  the  fonn  of  sea  beaches  of  greater  or  less  mag- 
nitude, or  by  current»  carries  it  away  to  be  deposited 
Upon  other  shores,  or  to  give  rise  to  sand-banks  near 
the  coast,  which,  in  the  course  of  time,  become  united  to 
the  land,  nnd  thus  secure  it  from  the-  further  action  of 
the  sea.  These  destroying  and  Jbrming  effects  of  the 
waters  of  the  ocean  are  to  be  observed  all  aroimd  the 
coasts  of  this  island  ;  and  beautiful  examples  of  such  ac- 
tions are  to  be  seen  on  the  coasts  of  Ireland,  and  in 
many  of  the  islands  that  lie  to  the  west  and  north  of 
Great  Britian.  In  a  paper  read  before  the  Wemman 
Natural  History  Society,  Mr  Stevenson,  engineer,  mai- 
tions  many  facts  illustrative  of  the  destroying  effects 
of  the  ocean  on  our  coasts.— Thus  he  informs  us  that 
the  waters  of  the  sea  are  wearing  away  the  land  up- 
on both  sides  of  the  Frith  of  Forth,  not  only  in  expo- 
•ed,  but  also  in  sheltered  situations,  and  the  solid  strata, 
as  well  aa  the  looser  alluvial  formations,  which  owe  their 
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origin  to  the  destroying  agency  of  the  ocean  at  a  former 
period,  are  again  yielding  to  its  action.  At  Saint  An- 
drews's, the  famous  castle  of  Cardinal  Beaton,  wbkh  is 
and  originally  to  have  been  some  distance  from  the  sea, 
now  almoet  overhangs  it  :  From  St  Andrew^s  northward 
to  Eden  water  and  the  River  Tay,  the  coast  presents  a 
sandy  beach,  and  is  so  liable  to  shift,  that  it  is  difficult 
to  trace  the  diange  it  may  have  im(feif;ane.  It  is  cer- 
tain, however,  that,  within  this  last  century,  the  sea  has 
made  such  an  impression  upon  the  sands  of  Barrey,  on 
the  northern  side  of  the  Tay,  that  the  light-houses  at 
the  entrance  of  the  river,  which  were  formerly  erected 
at  the  southern  extremity  of  Button-ness,  have  been 
from  time  to  time  removed  about  a  mile  and  a  quarter 
further  nckrthward,  on  account  of  the  wasting  and  shift- 
ing  of  these  sandy  shores,  and  that  the  spot  on  which  the 
outer  li^tJbottse  stood  in  the  17th  century,  is  now  two 
or  three  fathoms  under  water,  and  is  at  least  three  quar- 
ters of  a  mile  within  flood-mark. 

NOTE,  p.  82. 

On  the  growth  ^  Coral  Islands, 

Of  all  the  genera  of  lithophy  tes,  the  madrepore  is  the 
most  abundant  It  occurs  most  frequently  in  troi»cal 
countries,  and  decreases  in  niunbar  and  variety  as  we  ap- 
proach the  poles.  It  audrcles  in  prodigious  rocks  and 
vast  reefs  many  of  the  basaltic  and  other  rocky  islands  in 
the  South  Sea  and  Indian  Ocean,  and,  by  its  daily 
growth,  adds  to  their  magnitude.  The  coasts  of  the  is- 
lands in  the  West  Indies,  also  those  of  the  islands  on 
the  east  coast  of  Africa,  and  the  shores  and  shoals  of  the 
Red  Sea,  are  encircled  and  incrusted  with  rocks  of  coral. 
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Several  different  tribes  of  madrepore  contribute  to  forai 
these  coral  reefs  ;  but  by  far  the  most  abundant  are  tbo« 
of  the  genera  carophylla.  astrea  and  raeandrinn.  Thev 
litllophytic  animals  not  only  add  to  the  magnitude  of  land 
already  existing,  but,  according  to  some  naturalists  •hey 
form  whole  islands.  Dr  Forsler,  in  his  Observations  made 
during  a  Voyage  round  the  World,  pves  an  uectnint  of 
the  formation  of  these  toral  islands  in  the  South  S«l 

All  the  low  isles,  he  says,  seem  to  nie  to  bt-  a  produc- 
tion of  the  sea,  or  rather  its  inhabitants,  tlie  polypeJikt 
animals  funning  the  lithophytes.  These  nninialmli-> 
raise  their  habitation  gradually  from  a  small  baac,  alway* 
spreading  more  and  more,  in  proportion  as  the  iitructuie 
grows  higher.  The  nrialerials  are  a  kind  of  lime  mixeJ 
with  some  animal  substances.  I  have  seen  these  lorg^ 
structures  in  all  stages,  and  irf  various  extent.  Near 
Turtle  Island,  we  found,  at  a  few  inilea  distance,  and  to 
leeward  of  it,  a  ccmaiderable  lai^  circular  reef,  onr 
whkli  ihc  sea  hrciko  I'vcrv  ïvhirc.  and  no  part  of  ji  iia- 
abovc  water  ;  it  included  a  large  deep  lagoon.  To  the 
east  and  north-cast  of  the  Society  Isles,  are  a  great  many 
isles,  which  in  some  parts  are  above  water  ;  in  others, 
the  elevated  parts  are  connected  by  reefs,  some  of  which 
are  dry  at  low  water,  and  others  are  constantly  under 
water.  The  elevated  parts  consist  of  a  soil  formed  by  a 
sand  of  shells  and  coral  rocks,  mixed  with  a  light  black 
mould,  produced  from  putrified  vegetables,  and  the  dung 
of  sea-fowls  ;  and  are  commonly  covered  by  cocoa-nut 
trees  and  other  shrubs,  and  a  few  antiscorbutic  plants. 
The  lower  parts  have  only  a  few  shrubs  and  the  above 
plants  ;  others  still  lower,  are  washed  by  the  sea  at  high- 
water.  All  these  isles  are  connected,  and  include  a  la- 
goon in  the  middle,  which  is  full  of  the  finest  fiah  ;  and 
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sometimes  there  is  an  opening,  admitting  a  boat  or  canoe, 
in  the  reef,  but  I  never  saw  or  heard  of  an  opening  that 
would  admit  a  diip. 

iTie  reef,  or  the  first  origin  of  these  isles,  is  formed 
by  the  animalcules  inhabiting  the  lithophjrtes.  They 
raise  their  habitation  within  a  little  of  the  surface  of  the 
sea,  which  gradually  throws  shells,  weeds,  sand,  small 
bits  of  corals,  and  other  things,  on  the  tops  of  these  co- 
ral rocks,  and  at  last  fairly  raises  them  above  water; 
where  the  above  things  continue  to  be  acciunulated  by 
the  sea,  till  by  a  bird,  or  by  the  sea,  a  few  seeds  of 
plants  that  commonly  grow  on  the  sea-sh<n*e,  are  thrown 
up,  and  begin  to  v^etate  ;  and  by  their  annual  decay 
and  reproduction  from  seeds,  create  a  little  mould,  year- 
ly accumulated  by  the  mixture  with  sand,  increasing  the 
dry  spot  aa  every  aide  ;  till  another  sea  happens  to  carry 
a  cocoa-nut  hither,  which  preserves  its  vegetative  power 
a  long  time  in  the  sea,  and  therefore  will  soon  begin  to 
grow  on  this  soil  ;  especially  as  it  thrives  equaUy  in  all 
kinds  of  soil  ;  and  thus  may  all  these  low  isles  have  be- 
come covered  with  the  finest  cocoa-nut  trees. 

The  animalcules  forming  these  reefs  want  to  shelter 
their  habitation  from  the  impetuosity  of  the  winds,  and 
the  power  and  rage  of  the  ocean  ;  but  as,  within  the  tro- 
pics, the  winds  blow  commonly  from  one  quarter,  they, 
by  instinct,  endeavour  to  stretch  only  a  ledge,  within 
which  is  a  lagoon,  which  is  certainly  entirely  screened 
against  the  power  of  both.  This,  therefore,  might  account 
for  the  method  employed  by  the  animalcules  in  building 
only  narrow  ledges  of  coral  rocks,  to  secure  in  their  mid- 
dle a  calm  and  sheltered  place  ;  and  this  seems  to  me  to 
be  the  most  probable  cause  of  the  origin  of  all  the  Tro- 
pical  Low  Isles,  over  the  whole  South  Sea. 
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That  exix.-lleiit  navigator,  the  \»W  ("aplttiii  FUndew, 
gives  the  following  interesting  account  of  the  foniiuiioo 
of  Coral  Islands,  particularly  of  Ha!f-wav  Ulund  on  lh<- 
north  (-oast  of  Terra  Australis  •, 

"  This  little  island,  or  rather  the  surrounding  rwf, 
which  is  tliree  or  four  iniles  long,  aftonla  shelter  from  the 
south-east  winds  ;  and  being  at  a  moderate  day's  r\in 
from  Murray's  Isles,  it  forms  a  convenient  anchorage  fur 
llie  night  to  a  ship  pa»«sing  through  Torres"  Stmit  :  I 
named  it  Half-way  Island.  It  is  scarcely  more  tlian  a 
mile  in  drcumference,  l)ut  ap|>carsti)  be  inereosing  both 
in  elevation  and  extent.  At  no  very  distant  period  of 
time,  it  was  one  of  those  banks  produced  by  the  wa^h- 
ing  up  of  sand  and  broken  coral,  of  wliieh  most  reef*  af- 
ford instances,  and  those  of  Torres'  Strait  a  great  many. 
These  banks  are  in  different  stages  of  progress  :  some, 
like  this,  ore  become  islands,  but  not  yet  habitable  ;  some 
nre  above  high-water  mark,  but  destitute  of  vegetation; 
whilst  otlK-rs  uro  mc-rflowed  with  eviTy  reluminfr  tide, 

"  It  seems  to  me,  that,  when  the  animalcules  which 
form  the  corals  at  the  bottom  of  the  ocean  cease  to  live, 
their  structures  adhere  to  each  other,  by  virtue  dther  of 
the  glutinous  remains  within,  or  of  some  property  in  salt 
water  ;  and  the  interstices  being  gradually  filled  up  with 
sand  and  broken  pieces  of  coral  washed  by  the  sea,  which 
also  adhere,  a  mass  of  rock  is  at  length  formed.  Future 
races  of  these  animalcules  erect  thdr  habitations  upon 
the  rising  bank,  and  die  in  their  turn,  to  increase,  but 
principally  to  elevate,  this  monument  of  their  wonderful 
labours.  The  care  taken  to  work  perpendiculariy  in  the 
early  stages,  woidd  mark  a  surprising  instinct  in  these 
diminutive  creatures.     Their  wall  of  coral,  for  the  moal 

•Vol  II.  p.  Hi.  115,  116, 
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part,  in  situations  where  the  winds  are  oonstant,  being 
arrived  at  the  surface,  affords  a  shelter,  to  leeward  of 
which  their  infant  colonies  may  be  safely  sent  forth  ;  and 
to  this,  their  instinctive  foresight,  it  seems  to  be  owing, 
that  the  windward  side  of  a  reef  exposed  to  the  open  sea, 
is  generally,  if  not  always,  the  highest  part,  and  rises  al- 
most perpendicular,  sometimes  from  the  depth  of  900, 
and  perhaps  many  more  fathoms.     To  be  constantly  co- 
vered with  water,  seems  necessary  to  the  existence  of  the 
animalcules,  for  they  do  not  work,  except  in  holes  upon 
the  reef,  beyond  low-water  mark  ;  but  the  ccnral,  sand, 
and  other  broken  remnants  thrown  up  by  the  sea,  adhere 
to  the  rock,  and  form  a  solid  mass  with  it,  as  high  as  the 
common  tides  readL     That  elevation  siurpassed,  the  fur 
ture  remnants,  being  rarely  covered,  lose  their  adhesive 
faraperty  ;  and  remaining  in  a  loose  state,  form  what  is 
usually  called  a  Jr^y,  upon  the  top  of  the  reef.    The  new 
bank  is  not  long  in  being  visited  by  sea-birds  :  salt  plants 
take  root  upon  it,  and  a  soil  begins  to  be  formed  ;  a  co- 
coa-nut, or  the  drupe  of  a  pandanus,  is  thrown  on  shore; 
land  birds  visit  it,  and  deposit  the  seeds  of  shrubs  and 
trees  ;  every  high  tide,  and  still  more  every  gale,  adds 
something  to  the  bank  ;  the  form  of  an  island  is  gradual- 
ly assumed  ;  and  last  of  all  comes  man  to  take  possession. 
**  Half-way  Island  is  well  advanced  in  the  above  pro- 
gressive state  ;  having  been  many  years,  probably  some 
ages,  above  the  reach  of  the  highest  spring  tides,  or  the 
wash  of  the  surfin  the  heaviest  gales.     I  distinguished, 
however,  in  the  rock  which  forms  its  basis,  the  sand,  co- 
ral, and  shells,  formerly  thrown  up,  in  a  more  or  less 
perfect  state  of  cohenon.     Small  pieces  of  wood,  pumice 
stone,  and  other  extraneous  bodies  which  chance  had 
mixed  with  the  calcareous  substances  when  the  cohesion 
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began,  were  inclosed  in  the  rook  ;  Étiul  in  «ome  cases  were 
still  separable  from  it  without  much  force.  Tfitf  iijifw 
part  of  the  island  is  a  mixture  of  the  same  Bubetancc»  in  a 
loose  state,  with  a  little  vegelahle  «oil  ;  and  is  covered 
with  the  CASiiarina  and  a  variety  of  other  Irecs  and 
sbruhB,  which  give  food  to  parroquels,  pigeons,  and  sou» 
oilier  blrda;  to  whose  ancestors,  it  is  probable,  the  island 
was  originally  indebted  for  this  vegetation." 

Mr  Cbamisso,  who  accompanied  Koizebue  iti  his  *oy. 
age,  has  published  interesting  observations  on  this  «ub- 
jecL  He  informs  us  that  the  low  islands  of  tlie  Swuth 
Sea  and  Indian  Ocean  owe  tlidr  origin  principally  tolhc 
operations  of  several  species  of  coral.  Their  sîtuatitHi 
with  resjiect  to  each  other,  as  they  often  form  row»,  llieir 
union  in  several  places  in  large  groups,  and  their  total 
absence  in  other  parts  of  the  fame  seau,  induce  us  to  con- 
clude, that  the  coralshave  founded  th^r  building  un  shoals 
of  the  sea  ;  or,  to  speak  more  correctly,  on  the  tops  of 
mountains  lying  imdor  ivalcr.  On  ihe  one  side,  :i*  (hev  in- 
crease,  they  continue  to  approach  the  surface  of  the  sea, 
on  the  other  side  they  enlarge  the  extent  of  their  earth. 
The  larger  species  of  corals,  which  form  blocks,  measur- 
ing several  fathoms  in  thickness,  seem  to  prefer  the 
more  violent  surf  on  the  external  edge  of  the  reef;  this, 
and  the  obstacles  opposed  to  the  continuation  of  their 
life,  in  the  middle  of  a  broad  reef,  by  the  amasûng  of 
the  shells  abandoned  by  the  animals,  and  fi-agments  of 
c-orals,  are  probably  the  reason  thai  the  outer  edge  of  the 
reef  first  approaches  the  surface.  As  soon  as  it  has 
reached  such  a  height,  that  it  remains  almost  dry  at  low 
water,  the  corals  leave  off  building  higher;  sea-^ells, 
fragments  of  coral,  shells  of  echini,  and  their  broken  off 
prickleK,  are  united  by  the  burning  sun,  through  theme- 
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dium  of  the  oementiDg  calcareous  sand,  which  has  arisen 
from  the  pulverization  of  the  above  mentioned  shells  into 
one  whole  or  solid  stone,  which,  strengthened  by  the  con- 
tinual throwing  up  of  new  materials,  gradually  increases 
in  thickness  till  it  at  last  becomes  so  high,  that  it  is  cover- 
ed only  during  some  seasons  of  the  year  by  the  high 
tides.     The  heat  of  the  sun  so  penetrates  the  mass  of 
stone  when  it  is  dry,  that  it  splits  in  many  places,  and 
breaks  of  in  flakes.     These  flakes,  so  separated,  are  rais- 
ed one  upon  another  by  the  waves  at  the  Ume  of  high 
water.     The  always  active  surf  throws  blocks  of  coral, 
(frequently  of  a  fathom  in  length,  and  three  or  foiur  feet 
thick,)  and  shells  of  marine  animals,  between  and  upon 
the  foundation  stones  ;  after  this  the  calcareous  sand  lies 
undisturbed,  and  offers  to  the  seeds  of  trees  and  plants, 
cast  upon  it  by  the  waves,  a  soil  upon  which  they  rapid- 
ly grow,  to  overshadow  its  dazzling  white  surface.     En- 
tire trunks  of  trees,  which  are  carried  by  the  rivers  from 
other  countries  and  islands,  find  here,  at  length,  a  rest- 
ing place  after  their  long  wanderings  ;  with  ihem  come 
some  small  animals,  such  as  lizards  and  insects,  as  the 
first  inhabitants.     Even  before  the  trees  form  a  wood, 
the  real  sea-birds  nestle  here  ;  strayed  land-birds  take  re- 
fuge in  the  bushes  ;  and  at  a  much  later  period,  when 
the  work  has  been  long  since  completed,  man  also  ap- 
pears, builds  his  hut  on  the  fruitful  soil  formed  by  the 
corruption  of  the  leaves  of  the  trees,  and  calls  himself 
lord  and  proprietor  of  this  new  creation. 

In  the  preceding  account,  we  have  seen  how  the  exte- 
rior edge  of  a  submarine  coral  edifice  first  approaches 
the  surface  of  the  water,  and  how  this  reef  gradually  as- 
sumes the  properties  of  land  ;  the  island,  therefore,  ne- 
cessarily has  a  circular  form,  and  in  the  middle  of  it  an 
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indoaed  lake.  This  lake,  howevet,  is  not  entirely  in- 
dosed  ;  (and  it  could  not  be,  for  without  supply  from 
the  sea  it  would  soon  be  dried  up  by  the  riiys  of  ihc  »ud,) 
but  the  exterior  wall  consists  of  a  great  number  of  «m*!!- 
cr  islands,  which  are  separated  from  each  other  by  some, 
times  larger,  soinetimea  smaller  spaces.  The  nuiuber  of 
these  islets  amounts,  in  ihe  larger  coral  islands,  to  sixty  ; 
and  between  them  it  is  not  so  deep  but  that  it  become» 
dry  at  the  time  of  ebb.  The  interior  sea  has  in  the  mid- 
dle generally  a  depth  of  from  thirty  to  five-and.  thirty  fa- 
thorns;  but  on  all  sides  towards  the  land  the  depth  gn- 
dually  increases.  In  those  seas  where  tJie  constant  mon- 
■oonsprevail,  where,  consequently,  the  waves  beat  only  on 
one  side  of  the  reef  or  island,  it  is  natural  that  thi»  side  of 
the  reef,  exposed  lo  the  uDreraitùng  fury  of  the  oceau, 
should  be  formed  chieSy  by  broken-off  blocks  of  corai, 
and  fragments  of  shells,  and  first  rise  above  the  elemoits 
that  created  it.  It  is  only  these  islands  respecting 
the  formation  and  nature  of  which  we  hitherto  know 
any  thing  with  certainty  ;  we  are  almost  entirely  without 
any  observations  on  those  jn  the  Indian  and  Chinese  Sea, 
which  lie  in  the  regions  of  the  six  months''  monsoons. 
From  the  charts  given  of  them,  it  is  to  be  inferred  thai 
every  side  is  equally  advanced  in  formation.  The  lee 
side  of  such  a  coral  reef  in  the  Pacific  Ocean,  which  is 
governed  by  the  constant  monsoons,  frequently  does  not 
shew  itself  above  the  water,  when  the  opposite  side,  from 
time  immemorial,  has  attained  perfection  in  the  atmos' 
pheric  r^on  ;  the  former  reef  is  even  interrupted  in 
many  places  by  intervals  tolerably  broad,  and  of  the  same 
depth  as  the  inner  sea,  which  have  been  left  by  nature, 
like  open  gates,  for  the  exploring  mariner  (o  enter  the 
internal  calm   and   secure  harbour.     In  their  external 
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form  the  coral  islands  do  not  resemble  each  other  ;  but 
this,  and  the  extent  of  each,  probably  depends  on  the 
size  of  the  submarine  mountain  tops,  oa  which  their  basis 
is  founded.  Those  islands  which  have  more  length  than 
breadth,  and  are  ojqposed  in  their  greatest  extent  to  the 
winds  and  waves,  are  richer  in  firuitful  islets  than  those 
whose  situation  is  not  so  adapted  to  a  quick  formaticm. 
In  the  large  istland-chains,  there  are  always  some  single 
islets  which  have  the  appearance  of  hi^  land  ;  these  lie 
upon  an  au^jnTogecting  into  the  sea,  are  exposed  to  the 
surf  upon  two  sides,  consist  therefore  almost  entirdy  of 
large  blodis  of  coral,  and  are  destitute  of  smaller  frag- 
ments of  shells  and  coral  sand  to  fill  up  the  intervals. 
They  are,  therefore,  not  adapted  to  support  plants  re- 
quiring a  depth  of  soil,  and  only  afford  a  basis  to  hi^ 
trees,  provided  with  fibrous  roots,  (as  the  Pisonia,  Cor- 
dia  Sebasdana,  L.  ;  M(»rinda  citrifolia,  L.  ;  and  Pan- 
danils  odoratissimus,  L.),  which,  at  a  distance,  give  to 
these,  always  very  small  islands,  the  form  of  a  hill.  The 
inner  shores  of  the  island,  exposed  to  the  surf,  consist  of 
fine  sand,  which  is  washed  up  by  the  tide.  Between  the 
small  islands  under  their  protection,  and  even  in  the  mid- 
dle of  the  inner  sea,  are  found  smaller  pieces  of  coral, 
which  seek  a  quiet  abode,  form  in  time,  though  very 
slowly,  banks,  till  they  at  last  reach  the  surface  of  the 
water;  gradually  increase  in  extent;  unite  with  the 
islands  that  surround  them  ;  and  at  length  fiU  up  the 
minor  seas,  so  that  what  was  at  first  a  ring  of  islands, 
becomes  one  connected  land.  The  islands  which  are  so 
far  formed,  retain  in  the  middle  a  flat  plain,  which  is  al- 
ways lower  than  the  wall  that  surrounds  them  on  the 
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bank»:  for  which  reason  pools  of  water  are  f< 
thcni,  after  a  coiUinued  rain, — the  only  springs  and  «A 
they  possess.  One  of  the  peculiariiies  of  these  iilamli  k 
that  no  dew  falls  in  the  evetung,  that  thev  cause  m  Um- 
pcstB,  anddonot  chiHrk  the  course  of  the  wind.  Thetin 
low  aituatiou  of  the  country  sometimes  exposes  the  inl»- 
bitants  to  great  danger,  aiwi  threatens  their  live*  "bail)* 
waves  roll  over  their  islands,  if  it  happens  that  the  rqut- 
nox  snd  full  moon  fall  on  tlie  same  day  (coasajiktull 
when  the  water  has  reached  its  greatest  height),  ad  i 
stonii  agitates  the  sea  at  the  same  time.  These  i^adt 
are  said  to  be  also  shaken  by  earthquakes. 

MM.  Quoy  and  Gaimard,  in  a  lately  publishdn^ 
moir,  propose,  \st.  To  examine  how  corajs  raise  theffb- 
bitations  upon  rocks,  and  what  circiunstances  arc  favcnK 
able  or  unfavourable  to  their  growth.  2d,  To  she» 
that  there  are  no  islands  of  any  extent,  constantly  inha- 
bited by  man,  which  are  entirely  formed  of  corals,' and 
that  far  from  raising  from  the  depths  of  the  ocean  per- 
pendicular walls,  as  has  been  alleged,  these  animals  form 
only  layers  or  crusts  of  a  few  fathoms  thickness. 

The  following,  according  to  the  French  naturalists, 
is  the  manner  in  which  this  addition  or  superposition 
of  madrepores  is  effected.  In  the  places  where  the 
heat  is  constantly  intense,  where  the  land  is  indeotol 
by  bays  containing  shallow  and  quiet  water,  which  is 
not  liable  to  be  agitated  by  great  surges,  or  by  the  re- 
gular  breezes  of  the  tropics,  there  also  the  saxigeiMHis 
polypi  multiply.  They  construct  their  habitations  oo 
the  submarine  rocks,  envelope  these  rocks  in  whole  or  in 
part,  but  do  not  form   them  properly  speaking.     Thus. 
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all  thcMe  reefs,  thoee  girdles  of  madrepore,  whidi  are  so 
finequently  met  with  in  the  South  Sea,  to  the  leeward  of 
lalandg,  are  shoals  depending  upon  the  ocmfonnation  of 
tiie  original  ground,  which  will  be  perodved  to  belong 
Co  it  when  the  direction  of  the  mountains  and  hills  has 
been  attentively  observed.  It  is  always  where  the  slopes 
mre  gentle,  and  the  sea  shallowest,  that  the  greatest  masses 
of  madrepores  are  found.  They  sprout  up  if  it  is  calm  ; 
in  the  contrary  case,  they  form  cmly  scatta^  tufts,  be- 
longing  to  species  ^diich  seem  to  be  least  affected  by  the 
agitation  of  the  waters. 

It  has  been  said,  and  it  is  even  a  matter  of  general  be- 
lief among  mariners,  say  MM.  Quoy  and  Gaimard,  that 
there  occur  in  the  equatorial  seas  shoals  composed  of  ca- 
rah,  which  rise  from  the  greatest  depths,  like  walls  at  the 
bottom  of  which  the  soimding  line  finds  no  groimd.  The 
fact  certainly  does  exist  in  so  far  as  regards  the  depth 
spoken  of  ;  and  it  is  this  very  circumstance  which  is  pro- 
ductive of  so  much  danger  to  vessels,  which,  when  taken 
in  a  calm  and  carried  away  by  currents,  cannot  cast  anchor 
in  such  places.  But  it  is  not  correct  to  say  that  these 
reefs  are  entirely  formed  of  madrepores.  First,  because 
the  spedeswhich  always  form  the  most  considerable  banks, 
such  as  some  meandrinœ,  certain  caryophylleœ,  but  espe- 
cially the  astrese,  adorned  with  the  most  beautiful  and 
velvety  colours,  require  the  influence  of  light  to  per- 
fect them  ;  because  they  are  not  seen  to  grow  beyond  a 
few  yards  of  depth  ;  and  because  they  cannot  consequent- 
ly be  developed  at  a  depth  of  ten  or  twelve  himdred  feet, 
as  they  would  necessarily  be,  did  they  raise  the  clifis  in 
question.  Besides,  these  different  species  of  animals 
would  then  almost  exclusively  enjoy  the  privilege  of  living 
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lit  all  ilt^tha,  under  all  dii^twH  of  presmn.  un).  «  B 
«peak,  in  all  tpmperntum. 

Anotlit^-  drcvunBtanceto  which  navigators  b«THK««l- 
vcTtMl,  wliich  wrrultoratefl  the  opinion  here  sutei  it, 
that,  in  depths  so  great  as  tliose  to  which  we  »llDde,te 
sett,  ttlways  agitated  at  die  surface,  hreaks  with  foraMi|M 
th«§e  rrefs,  w-itliout  requiring  for  thni  purpost  any  tab- 
tional  impulBc  from  the  winds.  And  by  ««.Ttly  xtmi- 
ing  to  the  necessary  uHisequcnc^s  of  the  obsemùu»  ri 
these  same  navigators,  who  say  (what  is  very  trwc)  ttac. 
wherever  the  waves  are  agilalai,  the  lilh<^^ytea  «re  m»- 
able  to  ^  on  with  their  work,  becaiwe  they  deetray  Aar 
frail  edifices,  we  shall  acquire  the  moral  certAÎnty  t^ 
these  submarine  steeps  are  not  produced  by  tlvakr  aninul- 
cules.  But,  in  these  same  [daces,  let  there  occur  a  hoi- 
low,  a  slielterwl  spot  of  some  kind,  and  then  thev  will  ini- 
mediatdy  raise  their  habitations,  and  will  cuntribute  to 
diminish  the  little  depth  that  already  exists  there.  And 
this  is  what  may  be  seen  in  almost  all  the  places  where 
an  elevated  temperature  permits  these  animab  to  grow  in 
abundance. 

In  the  localities  where  the  tides  are  sensible,  thcdi  cur- 
rents alone  may  sometimes  form  irregular  canals  between 
the  madrepores,  witliout  their  ever  being  encumboed 
with  their  species,  from  the  twofold  cause  united,  irf 
the  motion  and  the  colilness  of  the  water  ;  while,  on  the 
otlier  liand,  the  flexible  alcyonia  are  seen  to  multiply 
there. 

When  these  gcological  dispositions  are  carefully  ob- 
served, we  see  that  tlie  zoophytes  rise  to  the  surface  of 
the  waves,  never  Ijcyond  it  ;  after  which  the  generatimi 
wliich  has  attained  tlius  far  appear»^  to  die.      It  is  ik- 
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atroyed  much  sooner,  if,  fram  thee£Peot  of  the  tides,  these 
frail  animalcules  are  exposed  naked  to  the  action  of  a 
burning  sun.  When  there  occur  small  hollows  in  these 
heqps  of  inert  spoils,  deprived  of  their  inhabitants,  wfaidi 
are  always  covered  by  the  water,  several  tufts  of  those 
fithophytes  are  still  remarked,  ^^ch,  having  escaped  from 
the  almost  general  destruction,  glow  with  the  most  lively 
colours.  Then,  the  fiunilies  which  are  devdoped  anew, 
not  being  aUe  to  iHiild  on  the  outside  of  those  reefs  on 
which  die  sea  is  constantly  breaking,  draw  nearer  and 
nearer  the  shore,  where  the  waves  now  deadened  have 
scarcely  any  nuxte  action  upon  them,  as  in  the  Isle  of 
France,  at  Timor,  the  Papua,  the  Marian,  and  the 
S«nd¥rich  Islands;  provided  always  the  waters  had  not 
a  great  depth,  as  is  the  case  at  Turtle  Island,  of  idiich 
Cook  speaks,  where  no  bottom  is  foimd  between  the 
madrepore  reefs  and  the  island,  notwithstanding  the 
shortness  of  the  space  which  exists  between  these  two 
points. 

If  we  examine  these  animals  in  the  places  best  adapted 
to  their  growth,  we  shall  see  their  different  species,  the 
forms  of  whidi,  as  varied  as  they  are  el^ant,  become 
rounded  into  balls,  spread  out  into  fans,  or  ramify  into 
trees,  wiingling  together,  blending  with  each  other,  and 
reflecting  the  varied  hues  of  red,  yellow,  blue  and  violet. 

It  is  well  known  that  all  these  aliped  waUs,  exclusive- 
ly  formed  of  corals,  are  intersected  with  openings  through 
which  the  sea  enters  and  retires  with  violence  ;  and  every 
body  knows  the  danger  which  Captain  Cook  ran  on  one 
occasion,  on  the  coast  of  New  Holland,  when  he  had  no 
other  resource,  in  order  to  save  himself  from  destruction, 
than  to  take  the  sudden  resolution  of  attempting  one  of 


39S  >JN    r>tl^  CiKDHTH  OF  ^^H 

these  narrow,  passts,  where  ont  is  always  sure  of  Gndatf 
plenty  of  water.  jVnd  this  ti  it  un  i  stance  also  conn-»  in 
support  of  what  wo  have  advanced  ;  for,  if  these  perpen- 
dicular walls  were  entirely  composed  of  madrepores,  iJiey 
would  present  no  deep  openings  in  their  continuity,  }x- 
cauae  it  is  the  property  of  zoophytes  to  buiW  in  ma»» 
that  have  no  interruption  ;  and  becaust.',  again,  could  they 
raise  themselves  from  very  great  depths,  llicy  would  end 
witli  encumbering  and  shutting  uji  these  passables  ;  s  cir. 
cumstance  wliich  does  not  take  place,  and  probably  n«*Tr 
will,  from  the  causes  wliinh  we  have  related. 

If  these  facts  prove,  that  madrepores  cannot  exist  at 
very  great  depths,  the  submarine  rock»,  which  they  only 
increase  in  height,  are  not,  therefore,  exclusively  formed 
by  them. 

We  now  come  to  the  second  part  of  the  argument  ; 
and  we  assert,  that  there  are  no  islands  of  any  magnitude 
and  constantly  mhabited  by  man,  that  are  ftmned  by  co- 
rals ;  and  that  the  layers  which  they  construct  under  the 
water,  are  not  more  than  a  few  fathoms  in  thickness. 

We  shall  commence  with  the  second  part  of  this  ques- 
tion. The  impossibility  of  penetrating  to  the  bottom  rf 
the  sea  to  examine  at  wliat  precise  depth  the  solid  zoo- 
phytes establish  themselves,  constrains  us  to  confine  our- 
selves to  what  has  taken  place  in  former  times;  and  the 
monuments  which  the  ancient  revolutions  of  the  globe 
have  disclosed  to  our  view,  will  ser^'e  to  prove  what  is 
going  on  in  our  own  days.  We  sh^l  mention  what  has 
been  seen  in  several  places,  and  we  shall  first  speak  of  the 
island  which  Peron  took  for  the  theatre  of  the  great  works 
rS  these  jxilypi,  namely  the  island  of  Timor. 

The  banks  of  coral  which  the  sea  hat,  left  exposed  in 
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the  land,  as  it  retired,  are  remarkable  for  their  unconitnon 
magnitude.  The  whole  shores  of  Coupang  are  formed  of 
them,  and  the  low  hills  in  its  vicinity  are  enveloped  in 
them  ;  but  a  few  hundred  yards  from  the  town,  they  dis- 
appear, when  distinct  strata  of  slate  make  their  appear- 
ance.  The  corals  form  a  bed  over  the  subjacent  rocks 
(roai  ^  to  80  feet  thick. 

Every  thing  announces  that,  in  the  Island  of  Timor, 
there  exist  no  mountains  exclusively  formed  of  corals. 
As  in  all  extensive  countries,  they  are  composed  of  vari- 
ous substances.  Quoy  and  Gaimard  having  coasted  it 
for  about  fifty  leagues,  sufficiently  near  to  enable  them  to 
form  an  idea  of  its  geography,  were  able  to  see  that  it  ex- 
hibited volcanic  appearances  in  several  parts.  Besides  it 
abounds  in  mines  of  gold  and  copper,  which,  in  conjunc- 
tion with  what  we  have  already  mentioned,  shews  in  a 
general  way  the  nature  of  the  rocks  of  which  it  is  com- 
posed. 

Perhaps,  remarks  Quoy  and  Gaimard,  the  Bald-Head, 
a  mountain  of  King  George's  harbour  in  New  Holland, 
which  Vancouver  has  described  in  passing,  and  on  the  sum- 
mit of  which  he  saw  perfectly  preserved  branches  of  coral, 
might  be  adduced  as  a  fact  in  opposition  to  the  opinion 
here  advanc^.  Yet  the  phenomenon  exhibited  there,  is 
still  precisely  the  same  as  at  Timor,  and  in  a  thousand 
other  places  *.  The  zoophytes  have  built  upon  a  basis 
previously  existing,  and  they  occupy  only  the  surface  of 


*  A  remarkable  fact  of  this  kind  is  related  by  Salt,  in  his  second 
journey  to  Abyninia.  The  Bay  of  Ampbila,  in  the  Red  Sea,  is  formed, 
he  sajTS,  of  twelve  islands,  eleren  of  which  are  in  part  composed  of  al- 
luvial matters»  consisting  of  corallineSt  madrepores,  echinites,  and  a 
great  variety  of  shells  common  in  that  sea.  The  height  of  these  islands 
is  sometimes  thirty  feet  above  high  water.     The  small  island,  which  dif. 
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it.  For  why  should  lliis  Bald-Ucad  dilt'er  Irani  Mount 
Garànpr,  which,  althou^  close  by  it.  i»  foraiwl  «f  primi- 
tive rocks?  Besides,  Peron  says,  thai  it  haslhc  sninc  g«v 
logical  constitution.     (T-  ii-  p-  13S.) 

Ât  Rota,  one  of  the  Marian  Isles,  M.  Gaudichaud, 
detached  from  the  limcBlone  rack,  at  about  a  hundred 
toises  [above  the  level  of  the  sea,  branches  of  true  nu- 
dreporcs,  in  perfect  preservation.  Here  are,  then,  three  It" 
colities  in  which  they  are  found  at  great  heights.  We 
have  observed  them,  say  the  French  natumlists,  itt  infinite- 
ly lower  elevations  in  several  other  places,  as  nt  the  hli- 
of  France,  where  they  form  a  bed  more  than  six  feel 
thick,  between  two  streams  of  lava;  al  Wahou,  oncof  the 
Sandwich  Islands,  where  ihey  have  not  a  greater  elevation, 
but  extend  for  several  hundred  loiscs  over  ihe  surfin» 
of  the  island.  In  all  these  cases,  it  is  necessary  lo  distin- 
guish between  the  lithophyiee,  which  have,  by  their  living 
powers,  formed  continuous  masses,  from  those  which,  after 
having  been  rolled  almtit,  broken  down  by  the  waier, 
and  mixed  with  sea  sliells,  contribute  to  form  those  depo- 
rts known  by  the  name  of  madrepore  Umcstone.  Tlie 
latter  sort  is  nothing  hut  the  debris  of  the  former.  De- 
posits of  this  description  occur  in  the  Marian  Isles,  and 
in  those  of  the  Papous  ;  they  occur  also  on  the  coasts  of 
France,  and  in  several  other  places. 

It  would  appear  from  observadons  made  in  Timor  and 
other  places,  that  the  species  of  the  genus  Astnea  which 

feri  fiom  ihe  slsven  aihen,  <■  composa]  of  ■  aolid  liimMaoe  rock,  ia 
Rbich  *cin9  of  cakedonj  in  obwnrA.  Doci  no[  thli  «mall  iiUnd,  Wt 
nu;  uk,  intUcaU  that  aome  cauie  hu  prevanted  the  madiepora  frm 
coming  il,  while  tbey  conilnictcd  their  hibilatiom  in  lite  Dcighbanc- 
hood,  on  bt«es  which  prabablf  rnuit  be  of  Ihe  nine  nature  aj  ihoae  of 
the  nnall  iilaod  f 
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are  the  only  ones  capable  of  oovering  imineiue  extents  of 
surface»  do  not  oommenoe  their  operations  at  a  greater 
depth  than  twenty-five  or  thirty  feet,  in  order  to  raise 
their  habitations  to  near  the  surface  of  the  sea.  Frag- 
ments of  these  qpecies  are  never  obtained,  either  with  the 
sounding  line,  or  upon  the  anchors  ;  nor  do  we  ever  tee 
them,  unless  in  places  where  the  water  is  shallow  ;  while 
the  branched  madrepores,  which  do  not  form  thick  and 
continuous  beds,  either  on  the  elevated  places  which  the 
ocean  has  left,  or  on  the  shores  where  they  still  exist,  live 
at  considerable  depths. 

It  is  evident,  then,  that  these  corals  have  erected  their 
fabrics  on  the  summits  of  submarine,  hills  and  mountains  ; 
and  that  all  thoae  reefs  of  Taid,  the  Dangerous  Archi- 
pelago, Navigators'"  Islands,  the  Friendly  Islands,  &c. 
are  composed  of  madrepores  only  at  the  surface. 

We  thus  consider  it  demonstrated,  that  the  rocks  of  the 
solid  zoophytes  or  coral,  are  not  capable  of  forming  the  im- 
mense bases  on  which  the  greater  number  of  the  iriands 
that  occur  in  the  Pacific  Ocean  rest. 

There  now  remains  for  us  to  state  how  these  animals, 
by  their  union,  are  capable  of  raising  small  islets.  Fors- 
ter,  as  already  stated,  has  given  a  very  good  description 
of  the  manner  in  which  this  is  effected.  In  fact,  when 
these  animalcules  have  raised  their  habitations  to  the  sur- 
face of  the  water,  under  the  shelter  of  the  land,  and  they 
remain  uncovered  during  the  reflux  of  the  tide,  the  hurri- 
canes which  sometimes  supervene,  by  the  agitation  which 
they  produce  in  those  shallow  waters,  throw  up  from  the 
bottom  sand  and  mud.  These  substances  are  detained 
in  the  sinuosities  and  cavities  formed  between  the  corals, 
and  thus  serve  to  fix  them  together,  and  connect  them  in- 
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to  masses.  Whenever  ihe  aunimit  of  thU  new  island  «n 
retnain  constantly  uncovered  by  the  sea,  and  the  wavw 
can  no  longer  destroy  what  they  themselves  have  contri- 
buted to  form,  then  its  extent  is  enlarged,  and  its  edgei 
are  gradually  raised  by  the  successive  addition  of  sand 
According  to  the  direction  of  the  winds  and  currents  ibej 
may  long  remain  sterile  ;  but  if  the  seeds  of  vegetaltles  he 
transported  to  them  from  the  neighbouring  shores,  by  the 
action  of  these  two  causes,  then,  in  latitudes  favourable  lo 
their  development,  we  prcsentlysee  these  islands  bccominj; 
covered  with  VËrdure,the  successively  accumulated  remain» 
of  which  form  layers  of  soil,  which  cmitribute  lo  the  ele- 
vation of  the  surface. 

But,  in  order  that  this  phenomenon  of  growth  \w.  ue- 
comphshed,  the  distance  from  land  must  not  be  too  grcal. 
because  then  the  vegetables  cannot  gel  so  easily  to  the 
islets  in  question,  which  then  remain  almost  always  bare 
and  sterile.  And  for  this  reason  what  navigators  rtporx 
of  tliose  madrepore  Islands  of  ihe  Great  Ocean,  which  are 
covered  ivilh  verdure,  and  are  yet  at  a  great  distance  from 
any  known  land,  lias  always  appeared  to  us  extraordi- 
nary ;  and  that  so  much  the  more,  that,  in  those  vast 
spaces,  the  violence  of  the  waves,  which  nothing  can 
break  there,  must  disturb  the  operations  of  the  zoophytes. 
We  do  not,  however,  deny  the  existence  of  these  islands, 
which  it  would  be  interesting  carefully  to  examine  anew  ; 
for,  whenever  navigators  meet  with  low  islands  between  the 
Tropics,  they  do  not  hesitate,  in  compliance  with  the  ge- 
nerally received  opinion,  to  say  thai  they  consist  of  ma- 
drepores. Yet  how  many  islands,  which  scarcely  rise  o- 
bove  the  surface  of  the  water,  recognise  no  such  origin  ? 
We  may  mention,  as  an  example,  the  Island  of  B<Hii,  a- 
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lated  under  the  equator,  the  beautiful  vq^etation  of 
^iMch  rites  upon  limestone.  Cocoa  Island,  near  Guam, 
»  in  the  same  condition,  being  also  composed  of  lime- 
IDDe.  In  general,  if  they  are  inhabited,  consequently 
ley  have  springs  or  lakes  of  fresh  water,  we  may  almost 
•  oertain  that  they  are  not  composed  of  lithophytes,  or 
re  only  so  in  part,  because  springs  could  not  be  formed 
1  their  porous  substances.  Some  of  the  Caroline  Isles 
re  excessively  low  ;  we  supposed  them  encrusted  with 
ladrepores;  and  as  they  have  inhabitants  there  must  be 
jmewhere  in  them  a  soil  favourable  to  the  accumula- 
lon  of  fresh  water  *. 

In  restraining  the  power  of  these  animalcules,  con* 
ludes  Quoy  and  Graimard,  and  in  pointing  out  the  limits 
rhich  nature  has  prescribed  them,  we  have  no  other  ob- 
BCt  than  to  furnish  more  correct  data  to  the  naturalists 
rbo  aspire  to  great  hypothetical  considerations,  regard- 
Dg  the  conformation  of  the  globe.  On  reconsidering 
hese  zoophytes  with  greater  attention,  they  will  no  longer 
le  seen  filling  up  the  basins  of  the  seas,  raising  islands, 
Qcreasing  the  rize  of  the  conUnents,  threatening  future 
(enerations  with  a  solid  equatorial  circle  formed  of  their 
poils.  Their  influence,  with  regard  to  the  road-steads 
r  harbours,  in  which  they  multiply,  is  already  great 
Qough,  without  adding  more  to  it.     But,  compared  with 

*  On  fl^andng  over  the  cfaarts  of  Kolaebue't  ▼ojage,  we  are  struck 
tt  eedng  wtwend  of  these  islands  grouped  in  a  circular  fbrm,  connected 
rith  one  another  bj  reeft  which  appear  to  consist  of  madrepores,  and 
o  present,  bj  this  arrangement,  a  small  internal  sea  of  great  depth,  to 
rhich  an  entrance  is  afforded  by  one  or  more  openings.  May  not  this 
Rangement  be  owing  to  submarine  craters,  on  the  edge  of  which  the 
itbophytes  have  erected  their  habitations  ? 
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the  mosses  on  which  ihey  i-esl,  whal  are  thrar  layers,  of- 
ten interrupted,  and  which  must  be  M-arctied  for  with  carr, 
before  they  caii  be  recognised,  to  tlie  enormous  volauir 
peaks  of  the  Sandwich  Islands,  the  Island  of  Bourixxi, 
the  Moluccas,  the  Marian  Islands,  the  mountains  of 
Timor,  New  Guinea,  &c.  &c,  ?  Nothing,  certainly  ;  and 
tlie  solid  zoophytes  are  in  no  degree  capable  of  b«ng 
compared  with  the  testaceous  mollusca,  with  leferencc 
In  the  materials  which  they  have  furnished,  and  still  con- 
tinue to  furnish  to  the  crust  of  the  Globe. 


Note  1,  p,  38. 


«  THE  LEVEL  OF  THE  BALTIC. 


I 


About  the  middle  of  the  last  century,  a  controveny 
took  place  among  the  natural  philosophers  of  the  north 
of  Eiiropt',  refrarflinij;  the  allu^i'd  jn'iLfl'ial  lowering  of 
the  level  of  the  sea  in  general,  and  of  the  Baltic  Sea  in 
particular.  Celsius  was  the  first  who  introduced,  this 
idea  to  notice.  He  generaUsed  it  by  applying  it  to  all 
the  planets,  and  was  supported  by  the  authority  of  the 
celebrated  Linnœus.  He  soon  perceived,  however,  that 
the  point  could  never  be  settled  by  mere  discussion,  and 
that  facts  alone  could  lead  to  any  certain  result.  Obser- 
vation was  therefore  had  recourse  to  ;  and  thus  the  dis- 
pute  in  question  hod  at  least  one  good  effect,  that  of  di- 
recting to  the  subject  the  attention  of  men  of  science, 
whose  situation  might  enable  them  to  mark  the  varia- 
lions  of  level  that   take  place  along  the  coasts  of  the 
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North  Sea.  The  results  of  investigations  undertaken  for 
this  purpose,  are  now  b^;inning  to  be  collected. 

In  the  course  of  1820  and  1821,  Mr  Bruncrona,  as- 
sisted by  the  office»  of  the  Pilotage  Establishment»  and 
other  qualified  persons,  undertook  the  eiaminatkai  of  all 
the  authentic  measures  that  had  been  establidbed  upon 
the  west  coast  a£  the  Baltic,  during  the  last  half  century. 
The  results  of  this  examination  are  given  in  a  shcart 
memoir,  inserted  in  the  Swedish  Transactions  for  1888. 
The  following  table  indicates  thé  degree  to  ^riiidi  the 
level  of  the  sea  has  fedlen  during  the  last  forty  years,  on 
the  coast  of  Sweden,  at  various  latitudes.  It  is  proper 
to  remark,  that,  in  some  of  the  places  observed,  the  mea- 
sures  were  much  older,  and  in  some  others  much  more 
recent,  than  the  period  of  forty  years.  In  both  th^se 
cases,  the  change  of  level  that  must  have  been  eJBTected 
during  this  period,  has  been  estimated,  by  calculating 
the  mean  annual  depression  furnished  by  the  observa- 
tions. 
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• 

Of  the  facts  coDected  in  the  course  of  this  investiga- 
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ti(Hi,  ihe  foUowing  may  Ik-  mentioned  us  tending  to  suj;. 
port  the  opinion  of  a  fall  of  level. 

\at.  It  is  generally  bdiev»!  among  the  gnlols  nf 
the  Baltic,  thai  the  sea  lias  become  shallower  alon;; 
the  iKnirse  which  vessels  ordinarily  follow  ;  but,  it  is 
added,  that  this  alteration  is  more  sensible  in  tlie  place* 
where  the  tide  collects  sand,  detached  pebbles,  and 
sea-weeds,  or  in  those  where  the  bottom  is  composed  of 
rocks.  The  saine  observation  has  been  made  in  the 
neighlxiurhood  of  some  large  towns  and  fisheries  ;  (or 
example,  a  hydrographie  chart  made  in  ITTl,  gives  ai 
fttthoms  for  the  mean  depth  of  the  sea  opposite  the  har- 
bour of  Landsknma,  whereas,  in  1817,  the  aoundiiig 
line  scarcely  gave  five  fathoms  at  the  same  point. 

2d,  Aecordhig  to  the  oldest  imd  most  experienced 
pilota,  ttie  straits  which  i^parate  the  numerous  islets 
scattered  along  the  coast  of  Sweden,  &om  Haarparanda 
tn  the  froutiers  of  Norway,  received  vesRels  that  drew 
ten  ftfl  of  ivaler  ;  now  tlify  iirt'  not  practical ilf  for 
boats  that  draw  more  than  two  or  three  feet. 

Sd,  The  pilots  further  affirm,  that,  along  the  whole 
coast  of  Balinsia,  the  bottom  undergoes  a  diminution, 
which  becomes  sensible  every  ten  years  in  certain  places, 
where  it  is  composed  of  rocks.  Several  other  parts  of 
the  Baltic  may  be  ciied,  in  which  a  similar  change  has 
been  remarked. 

M.  C.  P,  Hallstrom,  in  an  Appendix  to  Mr  Bruncro- 
na's  Memoir,  gives  the  following  table  of  the  diminution 
observed  in  the  depth  of  the  waters  of  the  Gulf  of 
Bothnia. 
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Places. 

i 

i 

P 

it 

i 

1 

il 

,  p>rUh  of  Lower  Kalix, 

1770 

17S0 

2.06 

60 

4.10 

1776 

a.48 

75 

4.38 

>ben,  pariah  of  Piles, 

1761 

1786 

1.70 

34 

6.00 

1798 

1.90 

4S 

4.13 

■rish  of  Bypl«^ 

I7^^ 

I7B5 

2.70 

36 

4.78 

1796 

2.S0 

48 

6.43 

1819 

2.60 

70 

8.47 

1774 

1766 

0.66 

11 

6.00 

1796 

1.18 

21 

SJU 

1819 

1.60 

46 

167 

1795 

laig 

o.ca 

24 

2.71 

^ontbecoutofW*JM, 

1765 

1797 

1.70 

42 

4.06 

1821 

2.87 

6i 

4.36 

.  OD  the  coait  of  Wisa, 

1756 

17B5 

1.46 

30 

4.83 

17U7 

1.69 

42 

4.03 

1821 

2.87 

06 

4.36 

ilet,neuSefl(>, 

1731 

1786 

2.90 

64 

6J7 

1706 

2.17 

66 

3.34 

1  Angennanbnd. 

I70S 

182Î 

1.68 

27 

6.86 

not  demonstrated  that  the  numbers  of  the  last 
ipreaent  exactly  the  lowering  of  the  water  in  a 

for  it  has  not  yet  been  sufficiently  determined 
vering  be  uniform,  or  if  it  vary  at  different  pe- 
I  if  it  depend  upon  some  local  circumstance, — 
climate, — or  upon  the  state  of  the  atmost^iere. 
properly  established,  that  this  lowering,  which 
len  perceptible  from  the  north  of  the  Baltic,  un- 
ppears  entirely  at  the  southern  extremity,  fot- 
:ûely  the  same  law  of  diminution  as  the  lati- 
t  appears  to  be  uniform  in  the  whole  extent  of 

of  Bothnia,  and  it  rises  about  four  fèet  and  a 
n  that  region  ;  at  Calmar  QtA.  BT  Sff)  it  is  on- 
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ly  two  feet  ;  but  it  is  not  yet  known  whether  it  decreaso 
in  a  regular  manner  between  these  two  places. 

Some  authors  consider  ihe  facts  related  by  KIM. 
Bruncrona  and  Holstrom,  as  deciding  the  question  in  fa- 
vour of  those  who  believe  in  a  lowering  of  the  level  of 
the  Baltic.  The  editor  of  tlie  Jnitalen  der  Pht/ink  '  goes 
farther,  and  seems  to  consider  it  as  confirming  the  opi- 
nion of  a  general  lowering  of  the  level  of  the  sea-  In 
support  of  lliis  opinion,  he  adduces  the  traditions  and 
observations  of  the  natives  of  Otaheite  and  of  iJie  Mo- 
luccas and  Sunda  Islands,  regarding  the  retreat  of  the 
sea  in  several  parts  of  their  coast.  We  are  disposed  to 
stand  neutral  in  this  matter.  The  geographers  who  have 
collected  the  greatest  number  of  facts  relating  to  the  le- 
vel of  the  inland  seas,  and  of  the  ocean  in  its  various  re- 
gions,  find  nearly  as  many  in  favour  of  a  vise  as  in  favour 
of  a  fall  of  level. .  The  very  distribution  of  contrary  in- 
dications, leads  them  to  believe  in  a  partial  âisi^ocement 
of  thf  mass  of  waters  frimi  one  region  loH-ards  another, 
and  even  from  the  one  side  of  an  inland  sea  towards  the 
opposite  side  ;  a  displacement  which  might  be  owing  to 
fugitive  or  more  or  lesis  durable  causes,  such  as  a  varia- 
tion of  temperature  in  the  polar  regions,  the  action  of 
winds  and  of  currents,  modified  by  the  greater  or  less 
quantity  of  water  in  the  rivers  that  feed  the  different  ba- 
sins, upon  the  ûdes  opposed  to  th^  direction. 


"   1824,  SL  12.  p.  443. 

Malte  Brun.     Precis  de  la  Geogr.  Univers.  T-  U.  p.  488.  ;  C»t- 
teau  Calleville,  TabL  de  la  Mer  Ball.  T.  i.  p.  188,  188. 


LEVEL  OF  tHE  BALTIC.  408 

Are  the  facts  contained  in  the  memoir  in  question  of  a 
lature  to  overthrow  this  cqiinion  ?  They  do  not  appear 
ID  to  us.  The  two  series  of  observations  which  are  ad- 
hioed,  only  shew  a  fail  upon  the  coasts  of  Sweden,  pro- 
Mrly  so  called,  that  is  to  say,  upon  the  west  coast  of  the 
Baltic,  and  the  east  coast  of  the  Catt^at.  Two  obser- 
rations  only  have  been  made  upon  the  coasts  of  Finland, 
toward  the  extremity  of  the  Oulf  of  Bothnia.  These 
hds  would  perfectly  accord  with  the  opinion  of  those 
who  think  that  the  currents  determined  from  the  north 
»  the  south  of  the  Baltic  by  the  numerous  streams 
niiich  rush  into  it,  push  the  waters  toward  the  south 
ihore,  that  of  Pomerania,  Mecklenbourg,  and  Holstein  ; 
ind  that  the  waters  consequently  gain  upon  the  land  on 
:his  coast,  as  numerous  historical  facts  attest,  while  they 
■etire  along  the  northern  shores,  those  of  the  Gulf  of 
Bothnia.  Be  this  as  it  may,  the  question  as  to  the  con- 
itancy  of  the  level  of  the  sea  cannot  be  considered  as  de- 
eded, until  a  long  series  of  observations  shall  have  been 
nade  upon  authentic  and  perfectly  fixed  measures  erect- 
ad  upon  all. the  shores  of  the  different  seas,  and  of  the 
lifiFerent  regions  of  the  ocean.  Those  which  have  been 
[mbli^ed  in  the  Swedish  Transactions  furnish  import- 
ait documents  for  this  purpose  ;  and  similar  ones  should 
ye  begun  to  be  collected  in  other  countries. 

The  phenomena  exhibited  by  the  waters  of  the  Baltic 

engaged  the  attention  of  two  rival  speculators,  Playfair 

ind  Deluc  ;  and  their  views  are  often  alluded  to  by  geo- 

[ogists.     We  shall  here  state  them  in  their  own  words. 

Professor  Playfair,  in  his  well  known  and  elegant  work 

>n  the  Huttonian  Theory  of  the  Earth,  has  the  following 

remarks  : 

cc2 


404 


I.Y.Vr.l.  or  THF.  OCEAN. 


"  If  we  proceed  further  to  the  north,  to  the  sliores  rf 
the  Bailie  for  instance,  we  have  undoulitwl  évidence  of 
s  change  g/  Uvel  in  the  same  direction  at  on  our  owd 
shores.  The  level  of  the  sea  has  been  represented  m 
lowering  at  bo  great  a  rate  as  Jhrty  ittehfs  in  a  century. 
Celsius  observed,  that  several  rocks  wliich  are  now  above 
the  water,  were  not  long  ago  sunken  rocks,  anil  dttoger- 
Dus  to  navigators  ;   and  he  took  particulM*  notice  of  oiu; 


which,  in  tlie 


n  the  surface  of  the  «ra- 


ter, and,  in  the  year  1731,  was  SOJ  Swedish  inches  above 
it.  From  an  inscription  near  Aapo,  in  the  lake  Melar, 
which  communicates  with  die  Baltic,  engraved,  as  is 
supposed,  about  five  centuries  ago,  tlie  level  of  the  sen 
appears  to  have  sunk  in  that  time  no  less  tlmn  thirteen 
Swedish  feet.  All  these  factH,  with  many  mure  whii^ 
it  is  unnecessary  to  enumerate,  make  the  gradual  dcprct- 
lion,  not  only  of  the  Baltic,  but  of  the  whc^c  XorÛum 
Ocean,  a  matter  of  certsaniyT'—Plmifair'a  Itluâtratiimi, 
p.  **5. 

That  indefatigable  and  accurate  observer  De  JLuc,  has 
the  following  commentary  on  the  preceding  passage  : 

"  It  would  be  unnecessary  to  mention  even  the  two  in- 
considerable facts  above,  if  the  depression  of  the  level  of 
the  seas  were  indeed  a  matter  of  certainty  ;  for  the  best 
authenticated  and  the  least  equivocal  monuments  of  their 
change  would  then  abound  along  all  their  coasts.  But 
proofs  are  every  where  found  that  such  a  change  is  chi- 
merical  :  they  may  be  seen  in  aU  the  vales  coming  down 
to  these  seas,  in  which  there  is  no  perceptible  împresaùn 
of  the  action  of  any  waters  but  those  of  the  land,  and  no 
vestige,  through  their  whole  extent,  ot  any  permanent 
abode  of  those  of  the  sea  ;   and  proofs  to  the  same  effect 
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equally  visible,  along  the  coasts  of  both  these  seas, 
in  all  the  new  lands  which  have  been  formed  on  them, 
amd  which,  being  perfectly  horizontal  from  the  point 
^  "where  their  formation  commenced,  evidently  show  that 
the  water  displaced  by  them  has  been  constantly  at  the 
flame  leveL  Hence  appears  the  necessity  of  multipljong, 
«8  I  have  doDe^  and  shall  continue  to  do,  for  the  subver- 
«on  of  a  prejudice  of  such  ancient  date,  the  examples 
of  these  peremptory  proofs  of  its  total  want  of  fouoda- 
tioD.  The  rock  mentioned  by  Celsius  had  probably  been 
observed  by  him  at  times  when  the  level  of  the  sea  was 
different  ;  its  known  differences  much  exceeding  the 
quantity  here  specified.  As  for  the  inscription  near 
Aspo,  in  a  country  abounding  with  lakes  as  much  as  that 
which  I  have  above  described,  if  we  are  acquainted 
with  its  ^terms,  we  should  probably  find  it  to  be,  like 
many  which  I  have  seen  in  various  places  along  the 
course  of  the  Oder  and  the  Elbe,  the  monument  of  some 
extraordinary  inundation  of  the  land,  from  the  sudden 
melting  of  the  snows  in  the  mountains,  at  a  time  when 
the  water  had  been  prevented  from  running  off  by  an 
equally  extraordinary  rise  of  the  level  of  the  sea  ;  of  which 
the  effects  on  low  coasts  may  extend  very  far  inland. 

^^  By  this  conclusion,  however,  from  these  few  facts, 
contrary  to  every  thing  observed  on  the  coasts  of  this 
sea,  Mr  Playfair  thinks  himself  authorised  to  maintain, 
that  the  gradual  depression,  not  only  of  the  Baltic,  but 
of  the  whole  northern  ocean,  is  a  matter  of  certainty  ;  af- 
terwards he  examines  merely  which  of  these  two  causes, 
the  subsidence  of  the  sea  itself,  or  the  elevation  of  the 
land  around  it,  agrees  the  best  with  the  phenomena  ;  and 
he  deddes  in  favour  of  the  latter,  pcnnting  out  its  accor* 
dance  with  the  Huttonian  Theory."" 
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Note  L,  p.  119. 

FOSSIL.  SEUAINS  OF  THE  HITMAN  SPKCIES. 

From  the  obsen-ations  of  Werner  and  others,  it  ap- 
pears, that  the  most  simple  animals  are  those  first  met 
with  in  a  ininerBllzed  state  ;  that  these  are  succeeded  by 
others  more  perfect,  and  which  are  containetl  in  newer 
fbrmations  ;  and  that  the  mo»t  perfect,  as  quadrupeds, 
occur  only  in  the  newest  formation.  But  we  naturally 
inquire,  have  nu  remains  of  the  human  species  been  hi' 
thcrto  discoveretl  in  any  of  the  famiations?  Jud|^g 
from  the  arrangement  already  mentioned,  we  would  na- 
turally expect  to  meet  with  remains  of  man  in  the  new. 
est  of  the  formations.  In  the  writmgs  of  ancient  au- 
thors th»«  are  descriptions  of  anthropoUthi.  In  the 
year  15T7,  FeJ.  Plater,  Profesmr  of  Anatomy  at  Bask, 
descrilx'ii  wvcra!  fossil  lv>nts  of  ihc  clrplianl  fnimd  at 
Lucerne,  as  those  of  a  giant  at  least  nineteen  feet 
high.  The  Lueemeso  were  so  perfectly  satisfied  with 
this  discovery,  that  they  caused  a  painting  to  be  made  of 
the  giant,  as  he  must  have  appeared  when  alive,  assumed 
two  such  giants  as  the  supporters  of  the  city  arms,  and 
had  the  painting  hung  in  their  public  hall.  The  Land- 
voigt  Engel,  not  satisfied  with  this  account  of  these  re- 
mains, maintained  that  our  planet,  before  the  creation  of 
the  present  race  of  men,  was  inhabited  by  fallen  angels 
and  that  these  bones  were  part  of  the  skeletons  of  some 
of  those  miserable  beings.  Scheuchzer  published  an  en- 
graving and  description  of  a  fossil  human  skelettK),  which 
proved  to  be  a  gigantic  si)ecies  of  salamander  or  proteiis. 
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SpdiUinzani  describes  a  hill  of  fossil  hxunan  bones  in  the 
-iflland  of  Cerigo  ;  but  this  also  is  an  error,  as  has  been 
«Btirfactorily  shewn  by  Blumenbach.  Lately,  however, 
m  fossil  human  skeleton  has  been  imported  into  this  coun- 
try from  Guadaloupe,  by  Sir  Alexander  Cochrane.  It 
is  imbedded  in  a  block  of  calcareous  stone,  composed  of 
particles  of  limestone  and  coral,  and  which,  like  the  ag- 
gregadoDs  of  shells  found  on  the  limestone  coasts  in  some 
parts  of  this  country,  has  acquired  a  great  d^ree  of 
liaidness.  It  is  therefore  an  instance  of  a  fossil  human 
petrifSaction  in  an  alluvial  formation.  The  engraving 
bere  given  is  copied  from  the  Philosophical  Transactions 
of  the  Royal  Society  of  London  ;  and  the  following  de- 
scription of  the  fossil  remains  it  exhibits  is  that  of  Mr 
Konig,  which  has  been  drawn  up  with  great  care. 

^*  The  situation  of  the  skeleton  in  the  block  was  so 
superficial,  that  its  presence  in  the  rock  on  the  coast  had 
probably  been  indicated  by  the  projection  of  some  of  the 
more  elevated  parts  of  the  left  fore-arm. 

"  The  operation  of  laying  the  bones  open  to  view,  and 
of  reducing  the  superfluous  length  of  the  block  at  its 
extremities,  being  performed  with  all  the  care  which  its 
excessive  hardness,  and  the  relative  softness  of  the  bones, 
required,  the  skeleton  exhibited  itself  in  the  manner  re- 
presented in  the  annexed  drawing  (PL  I.)  with  which 
my  friend  Mr  Alexander  has  been  so  good  as  to  illus- 
trate this  description. 

"  The  skull  is  wanting  ;  a  circumstance  which  is  the 
more  to  be  regretted,  as  this  characteristic  part  might 
possibly  have  thrown  some  light  on  the  subject  under 
consideration,  or  would,  at  least,  have  settled  the  ques- 
tion, whether  the  skeleton  is  that  of  a  Carib,  who  used 
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to  give  tlte  frunUl  bone  of  the  head  a  partKoUr 
bv  compression,  nliich  hud  iht  effect  of  deprtaug  Ùê 
upper  nnd  protruding  the  lower  »i/:^  of  the  oHjiu,  iq  m 
to  make  the  dirwtioii  of  tbirir  opening  Dearly  up«B4, 
or  horiswntal,  instead  of  vortical  ". 

"  The  vertebrw  of  tlie  neck  were  loai  with  ibe  bad 
The  boneB  of  the  thorax  bear  all  the  marks  of  eaààt- 
lablc  concusaon,  and  an  completely  dislocated.  Hi 
seven  true  nbs  uf  the  left  side,  though  their  beêl»  H» 
not  in  connexion  with  the  vertcbrœ,  arc  compleiei  hot 
only  three  of  the  false  ribs  are  observable.  On  ibu  lif^ 
«dc  only  fragments  of  these  bones  are  seen  ;  but  il« 
upper  part  of  the  seven  true  ribs  of  this  side  are  fuund 
on  the  left,  and  might  at  first  sight  be  taken  for  the  ta- 
mination  of  the  left  ribs  ;  as  may  be  seen  in  the  <lr&«> 
ing.  The  right  ribs  must  tlierefore  have  been  violentij 
broken  and  carried  over  to  the  lefl  dde,  where,  if  tbb 
mode  of  viewing  the  subject  be  correct,  the  sternum  must 
likewise  lie  concealed  below  the  termîtiBtion  of  the  ribs. 
The  small  bone  dependent  above  the  upper  ribs  of  the 
left  side,  appears  to  be  the  right  clavicle.  The  right  oa 
humeri  is  lost;  of  the  left  nothing  remains  except  ihe 
condyles  in  connexion  with  the  fore-ann,  which  is  in  the 
state  of  pronation  ;  llic  radius  of  this  side  exists  nearly 
in  its  full  length,  while  of  the  ulna  the  lower  part  only 
remains,  which  is  considerably  pushed  upwards.  Of  the 
two  bones  of  the  right  fore-arm,  the  inferior  terminations 
are  seen.  Both  the  rows  of  the  bones  of  the  wrists  are 
lost,  but  the  whole  metacarpus  of  the  lefï  hand  is  dis- 
played, together  with  part  of  the  bones  of  the  fingers  ; 

*  Sec  the  excellent  figures  in  Blumcnliach's  Decades. 
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the  fint  joint  of  the  fore-finger  rests  od  the  upper  ridge 
of  the  OS  pubis  ;  the  two  others,  detached  from  their  meu 
tacarpal  bones,  are  propelled  downwards,  and  situated  at 
the  inner  side  of  the  femur,  and  below  the  foramen  mag- 
num ischii  of  this  nde.  Vestiges  of  three  of  the  fingers 
of  the  ri^t  hand  are  likewise  visible,  oonâderably  be- 
low the  lower  portion  of  the  fore-arm,  and  close  to  the 
upper  extremity  of  the  femur.  The  vertebrae  may  be 
traced  along  the  whole  length  of  the  column,  but  are  in 
no  part  of  it  well  defined.  Of  the  os  sacrum,  the  supeu 
nor  portion  only  is  distinct  :  it  is  disunited  from  the  last 
vertebra  and  the  ilium,  and  driven  upwards.  The  left 
OS  ilium  is  neariy  complete,  but  shattered,  and  one  of  the 
fragments  depressed  below  the  level  of  the  rest  ;  the  ossa 
pubis,  though  well  defined,  are  gradually  lost  in  the 
mass  of  the  stone.  On  the  right  nde,  the  os  innomina- 
tum  is  completely  shattered,  and  the  fragments  are  sunk  : 
but  towards  the  acetabulum,  part  of  its  internal  cellular 
structure  is  discernible. 

^^  The  thigh-bones,  and  the  bones  of  the  leg  of  the 
right  side,  are  in  good  preservation,  but  being  conside- 
rably turned  outwards,  the  fibula  lies  buried  in  the  stone, 
and  is  not  seen.  The  lower  part  of  the  femur  of  this 
âde  is  indicated  only  by  a  bony  outline,  and  appears  to 
have  been  distended  by  the  compact  limestone  that  fills 
the  cavities  both  of  the  bones  of  the  I^  and  thigh,  and 
to  the  expansion  of  which,  these  bones  probably  owe 
their  present  shattered  condition.  The  lower  end  of  the 
left  thigh-bone  appears  to  have  been  broken  and  lost  in 
the  operation  of  detaching  the  block  ;  the  two  bones  of 
the  1^,  however,  on  this  side,  are  nearly  complete  ;  the 
tibia  was  split  almost  the  whole  of  its  length  a  little  be- 
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h  tf*i—  ;  but  tlw  if|rt"**  fr^;ineiiu  are  pceien^ 
•*  Tbe  «Ue (/ the  bancs,  wben  first  bûdUi^Ui 
!,  lad  du;  hard  surmuaajâf  dM  ' 
1  «itbout  frequently  injimag  èà 
wifaii .  iMttaAcmexpaun  for  wme  cUyf  U)ik«. 
tkiy  «eqairalaeaaBtlerabte  decree  of  hsrdoeM.  ârH. 
Dvy,  «W  wbiiclad  a  aaaU  partkn  of  ibem  to  Am^ 
ai  mmIjhi,  {aund  tfaai  they  eontained  part  of  ifaw*^ 
Biai  nailer,  and  ail  tbar  ptoyhatg  of  litDe."  1 


Note  M,  p.  l«a  I 

Account  of  tht-  DUpiacement  of  tkat  part  of  At  Coaâ 

of  thf  Adriaiic  z;hich  is  occupied  by  Ute  JfouAs  <f 
th(  Po. 

That  portion  of  the  shore  of  the  Admùc  which  lies 
between  the  lake,  or  rather  lagttm,  of  CoonmacYuo,  aaà 
the  iagwiea  of  \  enice,  has  UDdergooe  coa»derable  tltc- 
ratioDS  since  ancient  times,  as  is  attested  by  authors  wor- 
thy of  entire  credit,  and  as  is  still  evinced  by  the  actiul 
state  of  the  soil  in  the  districts  near  the  coast  ;  but  it  b 
impossible  now  to  give  any  exact  detail  of  the  succesàrt 
prt^rcss  of  these  changes,  and  more  especially  of  ibeir 
precise  measures  during  the  ages  which  preceded  the 
twelfth  century  of  our  era. 
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We  are,  however,  certain,  tliat  the  city  of  Hatriuy  now 

B'i^^^i*^  AdnOj  was  formerly  âtualed  on  the  edge  of  the 

;  and  by  this  we  attain  a  known  fixed  point  upon 

dion^  wfanoa  the  nèawit  part  of  tha  pi^ 

«t'dieaBoathofthe  Adige,  b  at  tha  dnUuna 

^  l:and  It  will  be  iean  in  thé  asqnal^  dial 

pobt'of  die  alluvial  pfomonlocy  fivmad  by 

Vb^  ii  fintktr  adtanoad  into  the  tea  thm  the  mouth 

^p^th»  Adigp  by  nearly  10,000  metres  f. 

^^^  inhabitants  of  Adria  have  fimned  exaggerated 
in  nudiy  reqpects,  as  to  the  Ug^  antiqmty  of 
city,  thooi^  it  is  undeniably  mie  of  the  most  an» 
■aient  in  Italy,  as  it  gave  name  to  the  sea  which  onoe 
washed  its  walls..    By  some  researches  made  in  its  inte- 
rior and  its  enrôcns,  a  stratum  of  earth  has  been  found 
■nxed  with  fiagments  of  Etruscan  pottery,  and  with  no- 
tUtng  whatever  of  Roman  manufacture.    Etruscan  and 
Homan  pottery  are  Ibund  mixed  together  in  a  superior 
bad,  on  tha  top  of  which  the  vestiges  of  a  theatre  have 
been  discovered.    Bodi  of  these  beds  are  far  below  the 
levd  of  the  present  soil.    I  have  seen  at  Adria  very  cu^ 
fions  ooUections^  in  which  these  remains  of  antiquity  are 
aqaaratdy  dassed  ;  and  having,  some  years  ago,  observed 
to  the  viceroy,  that  it  would  be  of  great  importance,  both 

*  B^mI  to  ST98IO  JUÔM and  lOincfact  Rnglish  mMfiire,  or  16^ mltot 
wood  SOyardii 

In  diew  wdnctioni  of  the  rerolatloDaiy  Frendi  metres  to  BpgUih  meft- 
flun,  the  flMfrv  ie  assmned  as  39,37  English  inches.— TVonsJL 

-f>  Or  10,986  jrazds  and  4  inches,  equal  to  6  miles  and  nearlj  a  qnar. 
ter»  Bngnrii  measure. 

Hcnoe  the  «ntin  advanoe  of  the  alhifial  promontory  of  the  Po  appears 
to  bare  extended  to  21  miles  S  ftirlongs  and  916  jards.— TVeni^ 
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low  the  external  edge,  and  the  fissure  being  tilled  up  willt 
limestone,  now  presents  itself  as  a  dark-coloured  siraiglil 
line.  The  porlion  of  the  stone  which  contitineii  part  of 
the  bones  of  the  tarsuft  and  metatarsus,  was  unfortunate- 
ly broken;  but  the  separate  fragmenU  are  preserved. 

"  The  whole  of  the  bones,  when  first  laid  bare,  hjul  a 
mouldering  appearance,  and  the  hard  surrounding  stone 
could  not  be  detached  without  frequently  injuring  their 
surface  ;  but  after  an  exposure  for  some  days  to  the  air, 
they  acquired  a  considerable  degree  of  hardness.  Sir  H. 
Davy,  who  subjected  a  small  portion  of  them  to  chemi- 
cal analysis,  found  tliat  they  contained  part  of  their  ani- 
mal matUr,  and  all  their  phosphate  of  lime." 


Note  M,  p.  128.  ^J] 

Aeeouni  t^  the  Ditplacemmt  of  that  part  of  the  CoaM 
g^  the  Adriatic  -which  is  occupied  by  the  MoiUhs  o/" 
the  Po. 

That  portion  of  the  shore  of  the  Adriatic  which  lies 
between  the  lake,  or  rather  lagune,  of  Commacbio,  and 
the  lagunes  of  Venice,  has  undergone  considerable  alte- 
rations since  ancient  times,  as  is  attested  by  authors  wor- 
thy of  entire  credit,  and  as  is  still  evinced  by  the  actual 
state  of  the  soil  in  the  districts  near  the  coast  ;  but  it  is 
impossible  now  to  give  any  exact  detail  of  the  successive 
progress  of  these  changes,  and  more  especially  of  their 
precise  measures  during  the  ages  which  preceded  the 
twelfth  century  of  our  era. 
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We  aie,  however,  oertab,  that  the  city  of  Hatrioj  now 
called  AdriOy  was  finrmerly  mtuated  oh  the  edge  of  the 
coast  ;  and  by  this  we  attain  a  known  fixed  point  upon 
the  primitive  shore,  whence  the  nearest  part  of  the  pre* 
salt  coast,  at  the  mouth  of  the  Adige,  is  at  the  Hinf^puAe 
of  S5,000  midrèê  *  ;  and  it  will  be  seen  in  the  sequel,  that 
the  extreme  point  of  the  alluvial  promontory  formed  by 
the  Po,  is  farther  advanced  into  the  sea  than  the  mouth 
of  the  Adige  by  nearly  10,000  metres  -(-. 

The  inhabitants  of  Adria  have  formed  exaggerated 
jnretennons,  in  many  respects,  as  to  the  high  antiquity  of 
thdr  city,  though  it  is  undeniably  one  of  the  most  an* 
dent  in  Italy,  as  it  gave  name  to  the  sea  which  once 
washed  its  walls^  By  some  researches  made  in  its  inte- 
rior and  its  environs,  a  stratum  of  earth  has  been  foudd 
mixed  with  fragments  of  Etruscan  pottery,  and  with  no- 
thing whatever  of  Roman  manufacture.  Etruscan  and 
Roman  pottery  are  found  mixed  together  in  a  superior 
bed,  on  the  top  of  which  the  vestiges  of  a  theatre  have 
been  discovered.  Both  of  these  beds  are  far  below  the 
level  of  the  present  sml.  I  have  seen  at  Adria  very  cu- 
rious collections,  in  which  these  remains  of  antiquity  are 
separately  classed  ;  and  having,  some  years  ago,  observed 
to  the  viceroy,  that  it  would  be  of  great  importance,  both 

*  Equal  to  STySIO  yaids  and  10  inches  En^h  meafure,  or  15^  miles 
and  60  yards. 

In  these  redactions  of  the  rerolutlonaiy  French  metres  to  English  mea- 
sure,  the  metrt  is  assumed  as  39,37  English  inches.— TVonsJL 

•^  Or  10,936  yards  and  4  inches,  equal  to  6  miles  and  nearly  a  quar- 
ter, English  measure. 

Hence  the  entire  advance  of  tlie  alluTial  promontory  of  the  Po  appears 
to  have  extended  to  21  miles  5  ifùrlongs  and  916  yards. — Tranti, 
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to  hUtory  and  geology,  to  make  a  thorougii  searcli  mlii 
these  buried  remains  at  Adria,  carefully  noticing  liie  liv 
vels  in  comparison  »-illi  the  Eea,  both  of  tlie  [irimilivï 
Boii,  and  of  the  successive  alluvial  beds,  his  Uighcicss  en- 
tered warmly  into  my  ideas;  but  I  know  not  whcllieT 
these  propositions  have  been  since  carried  into  eftVci. 

Following  the  coast,  after  leaving  Hatria,  wbîcli  wat 
situated  at  the  bottom  of  a  small  bay  or  gtilf,  wc  find  to 
the  south  a  branch  of  the  Jifietis  or  Adige,  and  of  the 
FoiSa  Philistina,  of  which  the  remaining  trace  corre- 
sponds to  what  might  have  been  the  Miiicio  and  Tartar» 
united,  if  the  Po  had  still  run  to  the  south  of  Ferrara. 
We  next  find  the  Delta  Vcnctum,  which  seems  to  have 
occupied  the  place  where  liie  lake  or  lagune  of  Comraa- 
chio  is  now  situated.  This  delta  was  travcrted  by  seven 
branches  of  the  ETtdanua  or  Po,  formerly  called  also  the 
Vt^U  Padua  or  Podtncui  ;  which  river,  at:  the  diramifi- 
cation  of  these  seven  branches,  and  upon  its  left  orncvth- 
em  bank,  had  a  city  named  Trigoboli,  whose  site  could 
not  be  far  from  where  Ferrara  now  stands.  Seven  lakes, 
inclosed  within  this  delta,  were  called  Septem  Maria, 
and  Hatria  was  sometimes  denominated  Urha  Septem 
Marium,  or  the  city  of  the  seven  seas  or  lakes. 

Following  the  coast  from  Hatria  to  the  northwards, 
we  come  to  the  principal  mouth  of  the  Alheaia  or  Adige, 
formerly  named  Fossa  PhUutina,  and  afterwards  Et- 
tuarium  Jltini,  an  interior  sea,  separated  by  a  range  of 
small  islands  from  the  Adriatic  Gulf,  in  the  middle  of 
which  was  a  cluster  of  other  small  isles,  called  RiaUum, 
and  upon  this  archipelago  the  city  of  Venice  is  rww  seat- 
ed. The  Estitarium  Jltini  is  what  is  now  called  the 
Lagune  of  Venice,  and  no  longer  communicates  with  the 
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eieept  by  five  passages,  the  sduiU  idands  of  tlie  Ar- 
riûpekgo  haying  been  united  into  n  continuous  dike. 

To  the  east  c^  the  lagunes,  and  north  from  the  city  of 
iBMe,  wie  find  the  Euganian  nx)untanis,  or  hillsf  forming, 
Ib  the  midst  of  a  vast  alluvial  plain,  a  remarkable  iso- 
bited  group  of  rounded  hills,  near  which  spot  the  fable 
of  the  anûeots  supposes  the  fall  of  Phaeton  to  have  taken 
{dace.  Some  miters  have  supposed  that  this  faUe  may 
have  originaied  from  the  fall  of  some  vast  masses  of  io- 
flatded  matten  near  the  mouths  of  the  Eridanus,  that 
IukI'  been  thrown  up  by  a  volcanic  explosion  ;  and  it  is 
fttPtaiil  that  abundance  of  volcanic  products  are  found  in 
ihè  tieighbourhood  of  Padua  and  Verona. 

The  most  ancient  notices  that  I  have  been  aUe  to 
procure  respeccii^  the  situation  of  the  shores  of  the  Adri» 
mac  at  the  mouths  of  the  Po,  only  begin  to  be  precise  in 
the  twelfth  century.  At  that  epoch  the  whole  waters  of 
this  rivcar  flowed  to  the  south  of  Ferrara,  in  the  Po  de 
Vokmo  and  the  Po  à%  PrimarOy  branches  which  inclosed 
the  space  occupied  by  the  lagune  of  Commachio.  The 
two  branches  which  were  next  formed  by  an  irruption 
of  the  waters  of  the  Po  to  the  north  of  Ferraro,  were 
named  the  river  of  Corbclay  Longolaj  or  MazzomOj  and 
the  river  Tot.  The  former,  and  more  northern  of  these, 
received  the  TVxrtoro,  or  carwl  bianco^  near  the  sea,  and 
the  latter  was  joined  at  Ariano  by  another  branch  deriv- 
ed from  the  Po,  called  the  Goro  river.  The  sea-coast 
was  evidently  directed  from  south  to  north,  at  the  distance 
of  ten  or  eleven  thousand  metres*  from  the  meridian  of 
Adria  ;  and  Loreo,  to  the  north  of  Mesola,  was  only 
about  2000  meires^;^  from  the  coast. 

*  Equal  to  10,936  or  12,030  jards  English  measure.— TVmw/. 
t  Or  2,166  yards  8  feet  English.— TVofiW: 
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Towards  the  middle  of  the  Iwelftli  ti-nliiry,  iht-  flood- 
wsters  of  liie  Po  were  retained  on  their  left  or  norOicni 
»de  by  dikes  near  the  small  city  of  Fiearolo,  which  i» 
about  19,000  metres*  to  the  norih-wesi  of  Fcrrare, 
spreading  themselves  southwards  over  the  norlhem  part  of 
tile  territory  of  Ferrara  and  the  Polesitte  of  Rovigo,  and 
flowed  through  the  two  formerly  mentioned  canals  of 
Massomo  and  Tot.  It  seems  perfectly  ascertained,  thai 
tliis  change  in  the  direction  of  the  waters  of  the  Po  lind 
i>een  produced  by  the  effects  of  human  labours  ;  and  the 
historians  who  have  recorded  this  remarkable  fact  unlj 
differ  from  each  other  in  some  of  the  more  minute  dé- 
lais. The  tendency  of  the  river  to  flow  in  the  new  chan- 
nels, which  had  been  opened  for  the  more  ready  di«- 
cliarge  of  its  waters  when  in  flood,  continually  increased; 
owing  to  which  the  two  ancient  chief  branches,  the  Voia- 
na  and  Primaro,  rapidly  decreased,  and  were  reduced  in 
less  than  a  century  to  their  present  comparatively  insig- 
nificant sIkc  ;  wliile  tlic  main  dirocliim  of  ihe  river  «as 
established  between  the  mouth  of  the  Adige  to  the  north, 
and  what  is  now  called  Porto  di  Goro,  on  the  south. 
The  two  before- mentioned  canals  of  Maszomo  and  Toi 
becoming  insufficient  for  the  discharge,  others  were  dug; 
and  the  principal  mouth,  called  Bocco  Tramontana,  or 
the  northern  mouth,  having  approached  the  mouth  of 
the  Adige,  the  Venetians  became  alarmed  in  1604  ;  when 
they  excavated  a  new  canal  of  discharge,  named  Taglio 
de  Porto  Viro,  or  Po  delle  Fontaci,  by  which  means  the 
Bocco  Maestra  was  diverted  from  the  Adige  towards  the 
south. 

•  Or  20,77fi  variis  I  foot  10  inches.— r™nj/. 
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'  Thirdly  y  That  the  extremities  of  the  promonUmes 
totmeà  by  the  two  principal  branches  of  the  Fo,  before 
tlie  excavation  of  the  Taglw  di  Porto  Viro,  had  extend-- 
cd^  by  the  year  1600,  or  in  four  hundred  years,  to  a  me^ 
dium  distance  of  18,500  metres  *  beyond  Adria  ;  giving, 
Aram  the  year  1800,  an  average  yearly  increase  of  the  al- 
luvial land  of  526  metres  f. 

FouriUjfj  That  the  extreme  pcnnt  of  the  present  mn^ 
g\e  promontoiy,  formed  by  the  alluvions  of  the  existing 
fanmches,  is  advanced  to  between  thirty-two  and  thirty- 
three  thousand  metres  I  beyond  Adria  ;  whence  the  ave- 
rage yearly  progress  is  about  seventy  metres  §  during  the 
last  two  hundred  years,  bdng  a  greatly  more  rapid  propor- 
tion than  in  former  times. 

Peony* 


Note,  p.  244. 

On  the  Universal  Deluge. 

..  Me  Cuvibe  in  the  present  work,  and  more  recently  in  a 
note  to  Mr  Lemaire^s  edition  of  Ovid^s  Metamorphoses, 
enumerates  the  Mosaic,  Grecian,  Assyrian,  Persian,  In- 
dian, and  Chinese  traditions,  concerning  a  universal  de- 


•  Or  20,231  yards — Transi. 

t  Exactly  27  yards  1  foot  and  Jch  of  an  inch  Bnglisb.—  Trantl, 

X  Already  stated  at  fl-om  19}  to  20^  miles;  or  more  precisely,  ftom 
34,995  yards  I  foot  8  inches,  to  36/)89  yards  10  inches  English  measure. 
— TVaiu/. 

§  Equal  to  76  yards  I  foot  7  inches  and  9-iOths.— 7*ran«/. 

nd 
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luge  ;  and  concludes  from  them,  that  Oic  surface  of  ihe 
^be,  five  or  six  thousand  years  ago,  underwent  a  gene- 
ral and  sudden  revolution,  by  which  tiio  lands  inhabiu-d 
by  the  human  beings  who  lived  at  that  time,  and  by  the 
various  species  of  animals  known  at  the  present  day, 
were  overflowed  by  the  ocean  ;  out  of  which  emerged  the 
present  habitable  portions  of  the  globe.  This  celebrated 
naturalist  maintains,  that  these  regions  of  the  earth  were 
peopled  by  the  few  individuals  who  were  pre»en«!, 
and  that  the  tradition  of  the  catiuAFophc  has  bi'cii  pre- 
served among  tliese  new  races  of  people,  variousJy  mo- 
dified by  the  diflerenceof  their  situation  and  their  social 
disposition.  According  to  Mr  Cuvier.  similar  révolu- 
tions  ol'  nature  had  taken  place,  at  periods  long  antece- 
dent to  that  of  the  Mosaic  deluge.  The  dry  land  was  in- 
habited, if  nut  by  human  bongs,  at  least  by  land  animals 
at  an  earher  period  ;  and  must  have  been  changed  from 
the  dry  land  to  the  bed  of  the  ocean  ;  and  it  might  even 
be  concludui  from  the  various  species  of  anin)als  l'on- 
tained  in  it,  that  this  change,  as  well  as  its  opposite,  had 
occurred  more  than  once. 

This  opinion  being  brought  forward  in  a  geognosti,c 
work,  especially  in  a  work  abounding  in  such  valuable 
matters  of  fact,  and  stated  as  the  result  of  geognostic  in- 
vestigation, wc  may  be  permitted,  in  this  point  of  view,  to 
examine  it;  and  to  ask,  whether,  from  the  phenomena 
exiiibited  by  the  present  condition  of  the  earth^s  surface, 
we  are  entitled  to  conclude  that  it  owes  its  conformation 
to  such  a  universal  deluge. 

We  know,  from  arguments  suggested  by  chemistry 
and  the  higher  mechanics,  that  the  globe  was  once  in  a 
state  of  fluidity  ;  hence  it  might  be  maintained  with  some 
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H   «I^iearaiiœcif  probability,  that  the  «edition  of  the  earthy 
K    previous  to  the  existmice  of  organic  matter,  depended 
t    upon  fiisicm  ;  and|that  the  primitive  rocks  are  of  igneous 
t    crigin.     Since,  however,  granite  has  been  found  above 
rocks  of  various  kinds  which  contain  the  remains  of  or- 
ganic bodies,  we  are  under  no  necessity  of  ascribing  to 
primitive  rocks  an  origin  différent  from  that  of  subse- 
quent formattoDs  ;  and,  without  having  recourse  to  other 
arguments,  the  fiict,  that  aquatic  animals  are  the  most 
abundant  of  fossQ  organic  remains  from  the  earliest  of 
the  transition  to  the  latest  of  the  secondary  and  tertiary 
formations,  affords  evidence  that  they  are  precipitates 
fi«nw.ter. 

Notwithstanding  the  great  and  daily  advancement  of 
science,  our  knowledge  of  chemistry  is  still  too  imperfect 
for  us  to  arrive  at  an  adequate  knowledge  of  the  state  of 
this  water,  or  rather  sea,  as,  from  its  universal  expansion, 
it  must  be  denominated.  Did  it  contain  dissolved  in  it 
at  the  same  time  all  the  materials  from  which  the  various 
beds  of  rock  were  formed  ;  what  were  the  solvents  of 
those  materiak  which  we  find,  either  insoluble  in  water, 
or  at  least  not  easily  soluble  ;  by  what  means  were  the 
predpitates  produced  ;  and  whence  came  this  prodigious 
mass  of  waters  ?  Upon  these  unanswered  questions  de- 
pend others  no  less  important.  The  aquatic  animals  of  a 
former  world  imdoubtedly  lived  in  this  sea  ;  otherwise,  we 
must  admit  of  another  sea  free  from  heterogeneous  mate- 
rials. But  did  these  animals  continue  to  live  in  it  during 
the  whole  process  of  precipitation  ;  and  did  this  process 
proceed  so  slowly  and  imperceptibly,  that  animal  life  was 
not  interrupted  by  it,  and  that  only  remains  of  dead 
animals,  such  as  the  skeletons  of  fishes,  and  the  covering 

DdS 
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of  shelUfishes,  wtre  enveloped  in  ihc  preciinutes  ?  Or. 
did  oainial  life  continue  only  during  the  state  of  solu- 
tion ;  and  were  the  myriads  of  aquatic  animals  found  in 
beds  of  rocks  buried  in  them  alive  ?  Many  naturalise 
^pear  to  entertain  the  Utter  opinion,  from  observing 
âe  agonies  of  deatli  depicted  in  the  distorted  position  of 
fishes  ill  copper-alale,  or  from  deriving  the  bituminous 
properties  of  stink-stone,  as  well  as  of  murl,  from  the 
decomposition  of  animal  boches,  of  which  such  numerous 
vestiges  are  extant  in  these  beds  ?  In  this  way  a  plausi- 
ble explanation  is  given  of  tlie  phenomena  of  a  former 
world  that  has  perished.  How,  then,  do  they  explain  the 
constant  appearance  of  so  many  species,  which  have 
continued  without  interruption  for  such  an  infinite  length 
of  time  ?  Have  these  species  lieen  propagated  by  indi- 
viduals who  accidentally  escaped  destruction  :  or,  Does  a 
new  race  continually  spring  up  again  ?  But  laying 
aside  the  difficulty  of  this  explanation,  the  vitrent  de- 

ent  with  the  general  order  of  the  universe,  according  to 
which,  we  behold  every  animal  occupying  its  proper  ele- 
ment, and  fulfilling  its  particular  destiny.  We,  there- 
fore, involuntarily  revert  to  the  opinion,  that  those  crea- 
tures, whose  remains  are  preserved  in  beds  of  rocks, 
have  lived  continually  in  the  sea,  out  of  which  the  rocks 
were  precipitated,  in  the  same  manner  as  the  analogous 
species  now  living  in  the  sea  become  enveloped  in  depo- 
sits still  taking  place,  altliough  on  a  comparatively  smaU 
scale 

What  has  just  been  said  does  not  entitle  us  to  admit 
that  the  various  parts  of  the  earth  have  been,  from  time 
to  time,  overflowed  with  water.     Yet  are  there  other  ap- 
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'  pourances  which  completely   hidicate   such  a  dbangé, 

>  namely,  beds  of  cool,  and  the  fossil  remains  of  land  ani- 

>  mais.     The  carbonisation  of  roots  of  trees  in  clefts  of 
^  nodes,  and  of  marsh  plants  in  peat-bogs,  which  takes 

{dace,  as  it  were,  under  our  own  immediate  observation  ; 
the  transitions  of  bituminous  wood  into  pitch-coal,  the 
frequent  presence  of  v^etables  partly  converted  into 
«xmI,  in  the  neighbourhood  of  beds  of  coal,  and  which 
are  more  abundant  the  nearer  they  are  to  these  beds  ; 
and,  finally,  the  chemical  nature  of  coal,  which  is  similar 
to  that  of  vqpetables,  go  to  prove  the  vegetable  origin  of 
the  older  and  independent  coal  formation. 

Though  some  fossil  vegetables  might  derive  their 
origin,  by  being  floated  to  quarters  more  or  less  remote 
firom  their  native  soil,  as  we  find  to  be  the  case  in 
many  islands  of  the  South  Sea,  and  on  other  shores  ; 
on  the  other  hand,  neither  the  breadth  and  extent 
of  beds  of  coal,  nor  the  erect  position  in  which  fossil 
trees  and  reed  plants  are  not  unfrequently  found  in 
their  neighbourhood,  coincide  with  such  an  explanation. 
The  plants,  from  which  these  beds  were  formed,  once 
stood  and  grew  in  the  place  where  they  were  buried  ; 
and,  from  these  remains,  we  infer  that  they  were  entire- 
ly  land  plants,  tree-ferns,  Ijycopodia^  and^  other  crypto- 
gamia.  It  also  appears  undeniable,  that  the  land,  being 
once  dry,  was,  during  a  longer  or  shorter  time,  covered 
with  luxuriant  vegetation  ;  that  it  was  afterwards  over- 
flowed with  water,  and  then  became  dry  land  again. 
But,  was  this  overflow  of  water  produced  by  a  sudden, 
violent,  and  universal  catastrophe,  such  as  we  consider  the 
deluge  ?  Many  circumstances  leave  room  for  opposite 
conjecture.     If  it  is  probable  that  the  older  or  black  coal 
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bof  vegetable  origin,  the  plantsfrom  which  it  has  origina- 
ted, must  have  suffered  an  incomparably  greater  change 
than  those  of  more  recent  coal  formations.  Their  cum- 
position  and  their  texture,  afford  evidence  of  a  long  opera- 
tion of  the  fluid  in  which  the  changes  were  produced  ; 
and  their  ^tuation,  proves  that  the  substance  of  the 
plants,  though  not  entirely  dissolved,  was  yet  much  com- 
minuted, and  was  kept  floating  and  swimniing,  and  then 
precipitated.  How  can  wc,  in  any  other  way,  account 
for  the  layers  of  sandstone  and  slate-clay,  with  which 
coal  regularly  alteniates,  so  that  from  one  to  sixty  alter- 
nate beds  have  been  enumerated  ?  How  can  we  explain 
the  combination  of  mineral  coal  with  slate-clay,  or  ac- 
count for  the  appearance  of  bit\iminous  shale,  flinty  slate, 
of  iron-pyrites  and  iron-ore,  in  the  midst  of  mineral  coal 
itself  i*  We  do  not,  however,  admit  of  a  repeated  uncover- 
ing and  covering  of  the  land  with  water,  and  of  a  renewal 
OS  vegetatiwi  for  every  particular  bed  of  coal  ;  Car  from  it, 
for  violent  inundations  c\hil)il  very  different  phenomen;! 
These  formations,  like  pure  mineral  formations,  bear  the 
evident  impress  of  a  lengthened  operation,  and  of  gentle 
precipitations  ;  and  whoever  slill  entertains  doubts  re- 
garding this,  may  have  them  completely  removed  by 
the  condition  in  which  vegetable  remains  are  frequently 
found  in  the  coal  formations,  by  the  perfect  preservation 
of  the  most  delicately  shaped  fern  leaves,  by  the  upright 
position  of  stems,  and  by  other  appearances  of  a  similar 
character.  It  is  also  an  important  objection  against  the 
universality  of  the  cover  of  water,  notwithstanding  the 
wide  extent  of  beds  of  coat,  that  ihey  are  sometimes  ac- 
u>mpanicd  with  fossil  remains  of  fresh-water  shells  (^^i' 
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■■  %Ueli  we  are  entitled  to  draw  the  oondiiâon,  that  they 
■floBiut  have  been  depoâted  in  indoaed  banns  of  inland 


M      From  the  beds  of  coal  found  in  various  situations 
If  «noog  Alpine  limestone,  as  well  as  in  other  secondary 
,i  fimnatîoos,  under  similar  circumstances,  we  are  at  liber- 
K   tj  tomaintun  that  they  are  not  indebted  forthdr  ori^n 
^   to  any  universal  and  sudden  revduticm. 
^        Wh^i  we  proceed  to  the  second  division  of  coal  for- 
j    mations,  to  brown  coal,  or  to  Ugniief  the  principal  diffe- 
venee  we  discover  is,  that  the  change  which  the  v^geta^ 
Ues  have  undergone,  having  taken  place  at  a  time  when 
the  chemiGai  power  had  lost  mudi  of  its  energy,  was  in- 
comjdete;    and  besides,   we  observe  in  the  different 
brown  coal  foonations  the  same  repetition  of  single  beds 
alternating  with  other  beds   of  rocks,   the  mixture  of 
different  minerals,  and    not  unfrequently  of  upright 
stems.     Some  appear  to  be  derived  from  sea  plants,  and 
others  from  fresh-water  plants;    but  the  greater  pro- 
portion from  land  plants.     They,  equally  with  the  beds 
of  black  coal,  give  evidence  of  a  new  overflow  of  water, 
and  the  water  plants  themselves,  which  never  thrive  at  a 
great  depth,  and  which  frequently  appear  under  prodi- 
gious beds  of   rocks,  must  have  experienced  such  a 
change.     But  that  change  was  scarcely  of  the  kind  which 
we  understand  by  a  deluge,  and  the  frequent  repeti- 
tion of  dduges  indicated,  according  to  some,  by  the  re- 
peated beds  of  coal  from  the  transition  to  the  newest  ter- 
tiary periods,  is  hardly  credible.    It  may  be  maintained, 
with  more  certainty,  of  brown  coal  than  of  black  coaiy 
that  they  have  been  formed  in  'land  water,  and  hence  in 
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limited  and  isolated  basins  of  waier,  since  fresh-walcr 
animals  are  their  constant  attendants. 

Although  the  beds  of  coal  of  our  secondary  formntiim* 
Appear  to  have  originated  in  a  nmilar  way  with  other 
mineral  formations,  and  not  by  violent  catastrophes,  it  is 
otherwise  with  a.  part  of  those  vegetable  remains  which 
■re  met  with  in  alluvial  land.  Subterranean  forets, 
whose  circumference,  in  some  instances,  extends  about  70 
square  leagues,  partly  in  a  state  of  good  preservation, 
and  partly  more  or  less  decomposed,  afford  satisfactory 
proof  of  deluges,  and  have  undoubtedly  been  covered  up 
with  earth  by  a  violent  eruption  of  standing  or  running 
water.  But  these  arc  local  effects,  »inilar  to  what  take 
place  in  our  own  day,  but  on  a  larger  scale. 

There  are  abundant  fossil  remains  of  land  animals,  re- 
Bcnibling  those  of  water  animals,  found  in  such  a  stale  of 
preservation,  that  we  cannot  suppose  them  U>  have  been 
brought  hither  from  distant  places,  and  by  means  of  cur- 
rents.  Their  appearinj;  in  Iwds  of  rocks,  or  gent?rally  in 
aqueous  precipitates,  pr()ves  that  the  soil  they  first  in- 
habited, must  have  been  dry  land,  afterwards  overflowed 
with  water. 

The  appearance  of  what  are  called  fresh  water  shells, 
in  alternate  beds  with  marine  animals,  being  sometimes 
observed  in  newer  flœtz  rocks  in  great  abundance,  seems 
to  indicate  a  reiterated  retreat  and  return  of  the  sea. 
But  however  meritorious  the  labours  of  naturalist^ 
through  whom  attention  has  been  directed  to  the  subject, 
may  be  in  other  respects,  we  are  nevertheless  disposed  to 
entertain  <loubts  concerning  their  conclusioi^s.  In  our 
own  seas  and  ponds  ujwn  the  coasts,  we  observe  the  same 
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■  teftaceous  animals  growing  equally  well  in  salt  water, 
and  in  water  nearly  fresh  ;  and,  again,  fresh  water  am-. 

■  Huds  living  in  salt  water  *.  By  artificial  meai^i  the  inha- 
ff  bitants  of  the  sea  may  be  changed  into  inhabitants  of 

■  ftesh  water;  as  fresh-water  animals  are,  in  their  turn, 
I  Ofxiyerted  into  marine  animals,  so  that,  to  decide  con- 
I  oeming  the  [unoper  element  of  each  individual  species  is 
I  often  matter  of  difficulty.  Therefore,  other  drcum- 
I  stances  besides  that  of  containing  salt  must  be  taken  into 

account     The  occasional  plenty,  scarcity,  or  absolute 
want  of  food  ;  tlie  soil  being  sometimes  sandy,  slimy,  or 
rocky  ;  the  depth,  extent,  agitation  or  tranquillity  of  the 
water  ;  and,  finally,  the  quality  of  the  air  contained  in  it, 
may  be  as  instrumental  in  determining  the  habitation  of 
these  animals,  as  the  materials  which  the  water  holds  in 
solution.     An  excellent  observer  has  indeed  very  lately 
shewn  in  a  treatise,  which  supports  the  idea  of  fresh-water 
formations,  that  we  possess  no  unerring  character  for  dis- 
tinguishing sea  shell-fish  from  those  of  fresh  water  ;  but 
admitted,  notwithstanding  the  transition  above  stated,  we 
can  draw  a  line  of  distinction  between  them,  we  must  not 
forget  that  this  investigation  is  neither  regarding  sea  shell- 
fish now  existing,  nor  of  our  present  waters.   We  indeed 
draw  our  conclusion,  and  not  without  reason,  from  similar 
oonfcnrmation,  similar  modes  of  existence.   But  one  of  two 
things  must  be  ;  either  that  the  shell-fish,  whose  remains 
are  found  in  beds  of  rocks,  lived  in  the  water  out  of 
which  these  beds  were  precipitated,  or  the  water  in  which 
they  lived,  was  dislodged  by  other  water  containing  the 

*  In  the  salt  lakes  of  Westphalia,  we  And  Lymnca  and  fresh  water 
plants  in  abundance. 
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maunals  of  the  pRctptutkiDB.  In  the  fint  and  am 
gcncnl!}-  admitted  case,  the  watt'r  was  so  ili8hd 
fro»D  the  prescni  water,  whether  salt  or  fre^,  thai  » 
caoBot  infer  from  the  inhabïuutts  of  the  Latter  mj 'iki 
ranoenitng  the  inhalntania  of  the  former  :  but  wca 
ooofidently  maintain,  that  a  greativ  reeemblaoce  fv» 
vails  between  our  sea  and  land  water,  than  bctwnnisllifT 
the  ODe  or  the  other,  anti  that  fluid  which  was  inhabitef 
b^  the  shell-tish.  In  other  respects,  there  remaiiH  in 
o4her  difierence  between  frmh  and  «dt  water  fomttioam 
btit  that  the  bottom  upon  which  the  former  is  pbo^ 
once  contained  land  wat«r;  a  fact  worthy  of  obsemlûir 
but  the  notion  nf  enclosed  basins,  and  of  isolated  fonn» 
tions  originating  in  theoi,  the  way  in  which  fresfa  ma 
formations  are  supposed  to  have  taken  place.  reni»n«i  i 
long  time  h n satisfactory.  Finally,  we  may  he  pennii- 
fed  to  ask.  upon  what  grounds  they  considered  ihemsdves 
entitled  to  ascrilw  to  tlio  former  sea  the  continua)  posses- 
sion of  a  portion  of  salt,  while  the  salt  precipitates  appear 
only  at  particular  invenals,  and  after  long  interruptions .' 
If  the  sea  ixvasionally  contained  a  great,  and  sometimes 
a  \  iiy  small,  quantity  of  salt,  it  might  equally  be  at  times 
altogiiher  ivithoui  il.  And  yet  it  deser\es  to  be  remem- 
bered, that  the  l»cd,=i  of  rock,  to  which  the  salt  formatims 
are  most  nearly  related,  contain  no  petrifactions.  That, 
therefore,  the  so-called  marine  animals  are  wanting  id 
thoM.'  [Kriwis  during  which  we  have  any  direct  evidence 
of  the  presence  of  salt  water. 

There  is,  howe%'er,  a  geognostic  fact,  which  in  prrfe- 
rencc  to  all  others,  has  been  cited  in  evidence  of  violent  re- 
volutions and  delugesjthat  is,  the  appearanceof  congloine- 
ratcs  or  of  reprodueetl  kinds  of  .stone.  Indeed,  there  mighi 
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itill  be  a  wide  fidd  for  investigation  here,  and  more  than 
formation^  whidb  now  passes  for  sandstone,  might  be 
iwledged  as  an  original  and  chemical  iMt)duction  ; 
triAout  having  occasion  to  go  so  far  as  Mr  Grerhard  does 
yriûi  greywadke,  that  is,  to  consider  them  as  immediate 
iwedpitates  from  the  atmosphere.    But  stiU  conglome- 
rates  sufficiently  genuine,  wiU  remain  from  the  tran* 
flition  period  through  all  the  subsequent  formations, 
to  serve  as  acknowledged  monuments  of  destruction, 
■a  well  as  of  the  renovation  of  what  was  destroyed. 
These  are  the  Codices  rescript!,  in  the  arddyes  of  the 
Bflorth,  out  of  which,  the  antiquarian  will  one  day  de- 
cipher the  almost  obliterated  traces  of  her  former  condi- 
tion, as  weD  as  the  history  of  her  changes.     Though 
these  con^omerates  deviate  so  much  in  their  nature,  and 
in  the  character  of  their  ori^n,  from  chemical  productions, 
they  have  yet  among  themselves  this  remarkable  and 
common  characteristic,  that,  with  few  exceptions,  the  old- 
er are  mudi  less  varied  in  character,  and  more  extensive 
in  distribution,  than  the  newer,  and  that,  at  length,  the 
newest  conglomerates  become  mere  local  appearances. 
But,  in  reference  to  the  main  question  which  engages 
our  attrition,  we  may  conjecture  that  the  beds  of  rocks 
from  whidi  the  sea  had  never  retreated,  might  be  assail- 
ed by  its  floods  and  currents,  and  shattered  to  pieces, 
as  happens  even  in  our  own  time,  and  the  fragments  be 
again  reunited  into  solid  rocks,  by  means  of  the  still  re- 
maining dissolved  matter  in  the  water.     But  of  many 
conglomerates  it  is  evident  that  they  have  been  desposited 
on  the  dry  land,  in  the  same  way  as  our  gravels.     Ju- 
piter, who  took  counsel  with  himself,  whether  he  would 
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destroy  the  sinful  world  witli  fire  or  water,  and  at  length 
decided  for  water  •,  may  not  be  so  justly  considered  the 
author  of  those  appearances,  as  Saturn,  who  devoured  hi* 
children.  Or,  to  be  less  metaphorical  in  our  laiigungt.  it 
may  perhaps  have  Ijeen  with  the  origin  of  conglomerates, 
aa  it  is  in  our  own  day  with  the  origin  of  fragments  of  rock 
and  boulders,  in  which  the  rock  being  fractured  in  various 
places  by  the  alternations  of  heat  and  cold,  by  the  influ- 
ence  of  air  and  atmospheric  water,  falls  into  pieces  of 
greater  or  smaller  magnitude,  which  are  carried  forward 
by  the  water,  and  gradually  rounded  in  their  jirogres», 
so  that  they  assume  a  more  perfectly  globular  shape  the 
farther  diey  are  removed  from  their  cmginal  situation. 
Therefore,  as  regards  the  foregoing  enquiry,  it  is*  not  an 
unimportant  circumstance,  that  the  long  but  continual 
rolling  of  the  boulders  during  their  rounding,  appears  to 
be  much  more  eOicactous  than  a  rapid  and  violent  im- 
petus, and  tliat,  in  this  case,  as  in  many  other  geognostic 
iijipi'aranccs,  time  r;it!ur  than  forrt-  i~  to  U-  taken  into 
account.  Another  circumstance,  perhaps,  corresponds 
with  this,  that  the  change'  produced  by  the  weather,  not 
only  by  the  first  disunion,  but  also  by  the  progressive 
disintegration  of  the  rocks,  by  the  blunting  of  the  edges 
and  comers,  by  the  (Uminution  of  the  fragments,  and 
generally  in  the  origin  of  the  boulders  an<l  fragments  of 
rocks  of  every  description,  has  just  as  nmch  influence  a.s 
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the  mechanical  operation  of  the  water  ;  and  that  a  great 
part  of  the  land  called  Alluvial,  generally  owes  its  exis- 
tence to  this  cause  *.  But  if,  upon  farther  consideration, 
the  conglomerates  appear  to  derive  their  origin  in  a  sfani- 
lar  way  with  rolled  masses  of  gravd,  they  afford  evi- 
dence, nevertheless,  of  the  elevated  station  of  the  water 
in  the  neighbourhood,  from  which  they  had  been  before 
removed  ;-  for  their  conglomeration  could  take  jdaoe  only 
under  water  ;  and,  with  few  exceptions,  they  occupy  an 
incomparably  greater  elevation  than  any  of  the  coal  for- 
mati(»is,  or  any  of  the  beds  of  rocks  which  enclose  the 
remains  of  land  animals. 

Greognosy  certainly  contains  many  fsKts,  which  cannot 
be  explained,  but  by  a  change  from  dry  land  to  the  bot- 
tom of  the  sea,  although  our  knowledge  of  them  is  still 
so  imperfect,  that  we  cannot  hazard  a  probable  conjecp 
ture  respecting  the  numbers  of  these  changes,  whether 
they  commence  at  the  same  or  at  different  periods 
in  the  various  quarters  of  the  world,  and  whether 
they  are  local  or  universaL  These  changes  appear 
neither  sudden,  nor  violent,  such  as  we  consider  revolu- 
tions of  the  earth,  but  at  all  times  proceed  with  sUent  and 
r^ular  steps,  and  depend  upon  similar  causes,  concealed 
it  is  true  from  us,  such  as  the  universal  retreat  of  the 
waters  from  their  original  height  to  the  present  bed  of 
the  ocean.  We  do  not  bdong  to  those  geologists  who 
divert  the  world  from  its  axis  for  the  purpose  of  explain^ 
ing  the  inequalities  of  its  surface,  at  whose  command  the 
Earth  sometimes  opens  her  bosom  to  engulf  the  sea, 
and  at  other  times  the  floodgates  of  Heaven  are  lifted 

*  Vide  note  on  the  Non-mechanical  Action  of  pore  Water. 


430  ON  THE  UNIVKHSAI-  DCl.UGE. 

up  to  pour  down  another  octan.  Ho  who  refli-cU  uii 
tile  dévastation  caused  by  earthquakes,  inundntionii  and 
the  fall  of  loiiuiitains,  even  though  they  are  merely  local 
appearances  confined  to  particular  quartem,  cannot  iielp 
putting  the  question  to  himself,  how  the  ordw,  regulari- 
ty and  connection  exhibited  liy  strata  of  rock»,  «>ul(i  in 
in  any  measure  uxist,  if  the  saine  or  similar  anidcnt* 
had  liappened  throughout  the  whole  world,  and  if  mecha- 
nical power  liad  operated  with  such  energy,  and  to  such  au 
extent  ?  All  our  knowledge  of  the  ëtructureof  theeanh, 
and  of  tlie  existent*  of  its  inhabitants,  declares  rather  a 
quiet  uninterrvipted  and  continually  progressive  advance- 
ment in  its  formation  and  development. 

In  the  lapse  of  geological  epochs,  we  obser\c  a  gradation 
i>f  rock  formations  following  one  another,  in  which  tbi- 
latter,  however  remotely  connected,  still  appear  suifident- 
ly  umilar  to  the  earlier  to  indicate  a  conmion  origin,  till 
IJiey  at  length  terminate  in  simple  formatiom,  rMembling 
those  which  are  presently  taking  place.  ^Vl1en  the  pre- 
cipitates were  exhausted,  and  the  structure  was  complet- 
ed, nay,  even  earlier,  its  destruction  commenced  ;  not 
that  violent  destruction  by  which  lofty  mountains  arc 
torn  asimder  and  levelled,  no  uproar  of  nature,  no  gigan- 
tic struggle  of  the  elements,  such  as  we  commonly  con- 
ceive, but  a  decom]K>sition  of  the  strata  of  rocks  to  a  grea- 
ter or  less  depth,  caused  partly  by  chemical,  partly 
by  mechanical,  but  slow  operating  powers,  what  they 
wanted  in  intensity  being  compensated  by  the  endurance 
of  their  operation.  According  to  the  common  law  of  na- 
ture^ deficiency  of  power  is  supplied  by  duration  o( 
time  ;  for,  of  all  the  oracles  which  have  been  consulted 
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concerning  the  fonnation  of  the  earth,  theite  is  no  one 
which  can  make  such  important  revdations  to  us  as  the 
oracle  of  the  age  of  moimtains.  These  (opérations  at  the 
earth'*s  surface  generally  appear  to  have  produced  its  pre- 
sent figure,  and  to  have  designed  it  for  the  habitaticm  of 
numerous  organic  beings.  This  appears  as  early  as  a 
suitable  element  occurred  ;  first,  in  water,  then  in  land 
animals  ;  and,  like  the  formation  of  rocks,  we  observe  a 
regular  succession  of  organic  formations,  the  later  always 
descending  frcon  the  earlier,  down  to  the  present  inhabi- 
tants of  the  earth,  and  to  the  last  created  being  who  was 
to  exercise  dominion  over  them.  But  here  occurs  this 
important  distinction  :  the  organic  world  with  youthful 
vigour  renews  itself  daily,  and  dec(»nposes  its  materials 
only  to  reunite  them  by  fresh  combinations  in  unint^- 
rupted  successicm  ;  while  the  powers  of  the  inorganic 
world  appear  almost  extinguished.  Though  this  course 
of  nature  is  manifest  to  our  own  observation,  her  resour- 
ces  and  progress  are,  on  the  contrary,  more  concealed  ; 
and  we  can  hardly  lift  the  veil  which  conceals  her,  unless 
we  follow  Baoon^s  advice.  Turn  back  from  rash  theories, 
and  follow  observation  and  experience. 

We  have  hitherto  endeavoured  to  shew  that  incootiD- 
vertible  geognostic  fiacts  indicate  an  alternate  rising  and 
&lling  of  the  water  which  covered  the  earth's  surface, 
but  that  they  were  not  of  a  kind  to  justify  the  notion  of 
violent  revolutions,  or  of  suddai  and  universal  eruptions 
of  the  sea  ;  and  that,  therefore,  such  deluges  as  the  Mo- 
saic deluge,  recorded  in  the  traditions  of  nations,  were 
not  revolutions  of  this  description*  If,  according  to  the 
supposition  of  Cuvier,  the  earth^s  surface  inhabited  at 
the  commencement  of  the  latter  deluge  has  become  the 
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present  bed  of  the  sea,  and  the  former  lied  of  ihe  sea  hat 
bM-uflie  the  preBeiit  dry  land,  then,  aticording  to  the  present 
«Ute  of  geography,  though  only  coiyectural,  wt>  should  bf 
■l)le  to  point  f>ut  such  portion§  of  the  earth  a»  were  over- 
whelmed by  the  catastrophe  ;  and  yet  we  have  never 
hefird  that  any  one  has  hazarded  such  an  experiment. 
In  the  eonstitiitiiHi  of  the  present  habitable  gMie,  we 
find  no  proofs  remaining  of  sudi  a  revolution. 

Among  these  revolutions  of  nature,  we  never  reckon 
common  mandations,  suih  as  take  plaee  at  present  from 
water  overflowing  its  boundaries,  though  these  also  insT 
produce  devastation  whose  effects  remain  \-isible  for  an 
hundred  years.  But,  in  mountainous  districts,  anotlu-r 
kind  of  aqueous  eruption  makes  its  appearance,  and  mnj 
be  classed  along  with  the  traditions  of  a  deluge.  We 
Tcry  frequently,  for  instance,  observe  the  valleys  of  high 
moimtjùns  forming  a  range  of  basins  separated  from  one 
another  by  shorter  or  longer  defiles,  and  opening  throu^ 
the  last  defile  into  a  wider  valley,  or  a  niarsli.  Thv 
shape  of  these  basins,  or  cauldrons,  commonly  lying  above 
one  another  like  so  many  stories,  and  the  level  surface  of 
their  water,  leave  no  doubt  of  their  being  once  enclosed 
lakes  which  were  formerly  blocked  up  by  the  barriers  of 
the  defiles,  and  which  flowed  towards  the  level  country, 
as  soon  as  the  defiles  were  broken  down  by  the  waters. 
If  no  kind  of  historical  monuments  in  the  west  of  Europe 
bears  evidence  of  those  events,  which,  at  least  on  a  small 
scale,  occur  in  our  own  times,  this  intimates  that  it  was 
inhabited,  not  by  an  original  population,  but  by  a  fo- 
reign or  modem  race  of  people  ;  whereas  those  revcJutions 
extended  to  remote  antiquity.  The  numerous  masses  of 
rock  found  on  Iioth  sides  of  the  Alps  to  the  height  of 
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4000  feet,  aswdlasin  thejdaiiiBof  thenorthof  Eiudpe, 
«t  a  greet  diiitmice  from  their  origmal  poeition,  and  cau 
«mmg  wliote  ooming  hither  to  much  light  hat  lately 
been  thrown  by  Meseri  Buch  and  Eacher,  are  a  Ttty 
|MobaUe  pt€of  of  these  ddbades;  while  every  circum- 
alanoe  rcnien  it  evident  that  theee  blocks  were  awept 
'islong  by  die  cunents  thus  created,:  to  the  place  lAaee 
ibef  are  now  feand.    The  Qtetk  writors  have  also  pre- 
ao-ved  aoeounts  of  sudi  revdntioiis,  whk^  althou^  not 
«nquestioiiably  andicnticated,  m  yet  stamped  with  ilie 
impMSB  of  historical  testimony.    Herodotus  has  the  fdU 
kming  pasaageB  direetly  relative  to  the  country  where 
the  Qredu  place  dieir  second  or  Deucalknic  deluge. 
**  Thesssly  must  formerly  have  been  an  inland  sea,  sur- 
rounded by  high  mountains.    On  the  east  it  was  bound- 
ed by  Pelios  and  Ossa,  whose  bases  were  united  ;  cm  the 
north  by  Oljmipus;  on  the  west  by  Pindus;  and  on  the 
aouth  by  Oduys.     Thessaly  lay  in  the  midst  of  these 
mountains  in  die  form  of  a  basin,  into  which,  in  conjunc- 
tion with  other  copious  streams,  the  five  well-known  rivers, 
the  Peneus,  the  Apidanus» .  the  Orochomenus,  the  Eni- 
peus,  and  the  Pamisos,  emptied  themselves.  These  rivers, 
which  are  collected  in  their  basin  from  the  mountains 
which  encompass  Thessaly,  after  their  junction  under  the 
name  of  Peneus,  in  which  they  lose  their  former  appella- 
tion, open  towards  the  sea  through  a  narrow  valley. 
According  to  tradition,  this  valley  and  opening  did  not 
formerly  exist  ;  so  that  the  rivers  and  the  Lake  Brebeis, 
which  did  not  formerly  bear  these  names,  having  their 
conftùénâé  in  this  jrface,  rendered  the  whole  of  Hiessaly 
an  inland  sea.     The  Thessalians  afibm  that  Neptune 
opened  the  valley  for  the  passage  of  the  river  Peneus, 

s  e 
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and  they  may  perhaps  be  right.  If  we  consider  St^ 
tunc  tile  author  of  earthquakes,  and  conâder  the  ^-ioknt 
concussion  of  the  mountains  caused  by  them  as  the  work 
of  this  deity,  we  must,  upon  surveying  these  r^uns  con- 
fess that  they  owe  tJieir  present  shape  to  him  ;  for  thcM- 
paratjun  of  every  mountain  appears  to  me  to  have  hrat 
produced  by  some  violent  commotion  of  the  earth." 
Strabo  makes  mention  of  this  tradition,  which  he  thoughr 
worthy  of  belief,  and  accounts  for  the  origin  of  the  Vale 
of  Tempe,  which  is  the  bed  of  the  river  Peneus,  and 
Uliewise  for  the  separation  of  Ossa  from  Olympu»,  by 
means  of  an  earthquake  •.  In  makii^  this  remark*  we 
perceive  that  our  theories  which  allow  that  earthquakes 
are  to  operate  in  forming  the  surface  of  the  earth,  have 
not  e\-en  the  merit  of  novelty.  According  to  the  last 
writer,  similar  eruptions  of  water  must  have  originated  in 
the  lake  Copais  in  Bceotia  +,  in  the  lakea  Bistraiii  and 
Aphnetis,  in  Thrace,  and  liave  been  accompanied  with 
huge  devastation;.  Diixiorus  Siculus§  remenilierc*]  ;i 
Samothracian  tradition,  according  to  which  the  Euxine 

■  T.  ix.  c.  6.    ClBudijui  describes  thii  occurrence  in  Ibc  following  itotJsi 
"  Cum  ThessaJiam  BCopnlti  induis  lencnt 
P«neo  stignanle  palui,  el  mersa  negartnl 
Arva  coli,  liilida  Neplunua  cusplde  monlea 
Impulit  advenoi  :  turn  forli  uurius  Idu 
Diisiluit  gelldo  vertex  Outeua  Oljmpo." 

De  taptu  Pmerp.  I  ii.  v.  IT9v 
t  L.  i.  c.  3. 

to  wai  on  the  spot,  it  appcan  to  bave  bn. 
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Sea  was  (»oe  shut  up  on  all  sides.  It  afterwards  bfurst 
Aiough  its  mighty  mound  of  ib^oiMMfttfn  rodu  to  the  Hd- 
IcqMBt,  and  inundated  a  great  part  of  the  coast  of  Asia,  as 
wdl  as  Samochrada  itself.  An  objection  started  to  the 
poawhiKty  of  such  an  event  is,  that,  from  the  observations 
of  Olivier  and  Greneral  Andreossy,  the  shores  of  the 
Hack  Sea  are,  in  most  places,  lower  than  those  of  the 
Boyhorus  ;  and  that  its  waters,  therefore,  even  if  they 
were  coasderaUy  higher  than  they  are  at  present,  would 
more  readily  overflow  the  former  than  the  lattar.  But 
since  every  rock  exposed  for  such  a  length  of  time  is 
daily  crumbling  down,  it  b  a  question,  whether  the 
shore  of  the  Black  Sea  has  undergone  any  alteration 
nnce  that  period;  and  we  know  that  the  eruptions 
took  their  directioi^  not  so  much  from  the  low  situation 
of  the  barrier,  as  frcnn  the  nature  of  the  rock  of  which 
it  was  constructed,  being  influenced  by  the  weather^  and 
from  the  rock  itself  being  rent  asunder.  Be  that  as  it 
may,  the  wcnrds  with  which  Diodorus  commences  his  nar- 
rative are  remarkable,  ^hen  he  says,  the  Samothracian 
deluge  happened  earlier  than  those  of  other  nations.  It 
at  least  so  far  preceded  others,  that,  in  the  estimation  of 
the  Gredc  historian,  independent  of  the  deluges  of  Ogy- 
ges  and  Deucalion,  similar  natural  occurrences  more  or 
less  authenticated  were  received  as  historical  facts. 

finally,  the  efiiects  produced  by  the  bursting  of  lakes 
or  debacles  do  not  appear  to  be  out  of  proportion  to  the 
devastation  mentioned  by  the  traditions  of  nations.  To 
ainde  by  our  former  example,  floods  which  could  carry 
alcmg  with  them  masses  of  rock  of  50,000  cubic  feet, 
were  in  a  tdtuation  to  bury  a  whole  people;  and  the  few 
individuals  who  nught  be  preserved  would  undoubtedly 

Ee2 
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have  handed  down  die  memory  of  sucb  nn  evtnt  M 
remoU:  posterity.  Other  deluges  may  have  uriwai  from 
other  causes,  at  a  lime  when,  as  is  shewn  by  numerous  »«»- 
tjge%  lakes  and  rivers  had  a  much  greater  elevation  than 
at  present;  and,  therefore,  every  overflowing  of  them 
must  have  produced  greater  and  more  estenave  ravage». 

From  these  last  local  eruptions  of  water,  that  is,  frwn 
angle  limited  districts,  arose  the  mechanical  prectfHtatcs 
known  under  the  denomination  of  Alluvial  Soil.  Their 
àluation,  as  ihe  uppermost  coveting  of  the  earth,  as  w«II 
as  thfflT  origin,  which  lakes  place  beneath  our  own  ohaer- 
vadon,  furnishes  evidence  of  their  being  the  most  recoH 
mineral  formations  ;  and  it  follows  from  their  nature  and 
connection  that  they  were  not  produced  by  chemical 
means,  but  removed  by  the  mechanical  force  of  water. 
Since  they,  among  other  things,  oontain  prostrate  forests, 
and  abundant  remuns  of  land  animals,  we  oondudc 
that  liay  did  not  ori^oate  in  the  bed  of  the  sea, 
hut  were  floaled  and  depoaiicd  ripon  the  dry  Ifind  by  an 
overflow  of  land  water.  How  is  it  conceivable  that  these 
precipitates  have  been  covered  by  the  ocean,  ùnce 
their  deposition,  and  have,  by  means  of  an  opposte 
change,  become  the  dry  land  they  are  at  present;  and 
yet  it  must  have  been  so,  if  they  are  to  be  considered 
as  intimations  of  the  Moetûc  deluge. 

The  view  now  given,  which  is  that  of  Henger  in  his 
Beitrage,  is  also  advocated  by  other  natur^sts,  and  has 
lately  been  brought  forward  in  an  interesting  manner  in 
the  Edinburgh  Philosophical  Journal  •.  We  have  been 
frequently  requested  to  give  the  two  views,  in  r^ard  to 
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I  the  universal  déluge^  namely,  that  whidi  maintains  that 
I  it  is  proved  by  an  appeal  to  the  phenomena  of  the  mine- 
I  nl  Idngdom  ;  the  other,  wliich  affirms  that  that  great 
cvnt  has  kft  no  traces  of  its  existence  on  the  tiuAce 
or  in  the  interior  of  the  earth.  M.  Cuvier^s  Essay,  and 
Prrfessor  Buddand^s  Rdiquiss,  are  the  best  authorities 
for  the  first  oplnkm  ;  while  numerous  writers  have  advi[>- 
oaled  the  seoond. 

Note,  p.  5M4. 

OV  THB  ACTION  OF  BUNKIKO  WATSaS. 

A  very  great  degree  of  power  has  been  attributed  to 
the  waters  widdi  move  at  the  surface  of  the  earth,  or  in 
its  interior.  Many  geologidts  have  advanced  the  opinion, 
that  they  have  Bcoopei  out  the  channels  and  even  the 
valleys  in  which  they  flow,  and  formed  the  cliffs  whose 
feet  they  wash  ;  and  many  philosophers,  naturalists  and 
even  geologists,  still  support  this  opinion,  not  only  in 
some  of  its  applications,  but  even  in  its  whde  extent. 

In  order  to  qypredate  it,  it  is  sufficient  to  observe  with 
care  the  different  modes  of  action  of  water  set  in  motion 
by  diffisrent  causes,  and  the  changes  wMch  it  has  operat- 
ed upon  the  rocks  and  deposits  upon  which  it  has  acted, 
from  the  most  remote  times  to  which  history  may  reach. 

We  must,  in  the  first  place,  successively  examine  the 
different  sorts  of  action  of  the  principal  masses  cf  water 
which  are  in  motion  at  the  surface  of  the  earth,  that  is  to 
say,  the  action  of  torrents,  of  rivers,  of  currents  of  the 
sea,  or  of  great  lakes,  and  that  of  waves. 

We  shall  aflerwards  see  what  oonseqirences  are  to  be 
deduced  from  these  observations. 

1 
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1.  Action  of  Torrents. 

Torrmtt  have  a.  true  d^radiiig  and  «coopittff  actiwi 
upon  the  earth's  surface,  but,  by  the  necessary  conse- 
quence of  the  sense  which  we  attadi  to  the  word,  this  ac- 
tion cannot  be  exercised  upon  spaces  of  great  extent,  for 
a  torrent  is  a  water-course  which  has  a  great  deciirity. 
Now,  on  account  of  tlie  little  height  wliich  the  most  el»- 
vBled  Bunmiits  of  the  globe  have  in  comparison  with  the 
extent  of  its  surface,  this  action  cannot  be  very  exten- 
Mve  ;  it  can  only,  therefore,  produce  short  and  nmrow 
ravines.  This  action,  as  all  who  have  vjated  high  nioun< 
tain  chains  may  have  seen,  in  only  often  local  and  instan* 
taneous  ;  it  presents  no  remarkable  effect  but  upon  the 
heaps  of  debris  which  cover  the  declivities  of  the  moun- 
tains, and  on  broken  rocks,  partially  disintegrated  by  other 
causes,  and  lastly  cm  moveable  deposits.  The  icsuha  of 
this  action  contribulfi  to  confine  it  within  narrower  limits 
still,  by  heaping  up  at  the  mouths  of  torrents  in  the  val- 
leys or  plains,  the  dubris  tarried  down  by  these  torrents. 
The  elevation  of  the  soil,  which  necessarily  follows  from 
the  accumulation  of  these  debris,  diminishes  with  the  de- 
clivity, the  rapidity,  and  consequently  the  power  of  these 
water-courses. 

Great  masses  of  water  moving  rapidly,  have  a  marked 
transporting  power.  Striking  examples  of  tliis  power 
have  but  too  often  been  seen  in  Holland,  by  the  break- 
ing down  of  the  dikes,  and  in  Alpine  mountains,  in  con- 
sequence of  extraordinary  rains  during  tempests,  or  from 
the  rupture  of  some  of  the  natural  barriers  of  lakes.  In 
these  latter  times  (in  1818),  tlie  Vallée  de  Bagne  expe- 
rienced the  terrible  effects  of  this  devastating  power. 
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Masses  of  ice  having  fallen  towards  the  upper  part  of 
this  valley,  and  accumulated  there,  raised  a  dike  suffi- 
ciently compact  and  strong  to  block  up  the  course  of  the 
Dranse.  The  waters  of  this  river,  rapid  and  pent  up  in 
certain  parts  of  its  course,  as  are  all  those  of  the  hig^ 
Alps,  accumulated  above  this  barrier  of  ice,  and  formed 
a  lake  which  attained,  at  its  maximum,  180  metres  of 
mean  breadth,  from  SOOO  to  4000  metres  of  length,  and 
36of  mean  depth,  and  consequently  a  volume  of  water  esti- 
mated at  about  29)000,000  cuinc  metres.  Although,  by 
means  of  operations  conducted  with  equal  skiU  and  cour- 
age, about  the  third  part  of  this  volume  was  let  off 
without  danger,  the  remaining  part  having  suddenly 
broken  through  the  barrier  of  ice,  was  precipitated  with 
an  almost  unexampled  impetuosity  of  11  metres  in  the 
second,  into  the  Vallëe  de  Bagne.  In  the  first  part  of 
its  course,  and  in  the  space  of  half  an  hour  which  the 
mass  of  water  took  in  traversing  a  league,  it  carried 
away  trees,  dwdlings,  encumous  masses  of  debris,  and 
rocks  already  separated  Jrom  their  masSy  as  M.  £s- 
cher,  expressly  says  ;  it  covered  all  the  broad  parts  of 
the  valley  with  rubbish,  pebbles  and  sand,  and  «arried 
the  remainder  of  the  substances  which  it  had  sw^t  away, 
as  well  to  the  extremity  of  the  valley,  towards  Martigny, 
as  into  the  bed  of  the  Rhone.  The  mass  of  water 
took  an  hour  and  a  half  in  rushing  from  the  glacier  to 
Martigny.  The  same  event  took  place  from  the  same 
cause,  and  with  nearly  similar  results,  in  1595. 

Torrents  may  therefore  scoop  out  ravines  in  certain 
formations,  and  produce  effects  which  appear  considéra- 
ble,  because  we  judge  of  them  by  comparispn  with  our 
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own  feeble  means.  But  how  diminutive  and  ciFcumscritv 
ed  are  these  changes  produced  in  the  c»nfiguration  of  ifae 
globe,  compared  with  the  long  and  broad  valleys  whidi 
ftirrow  in  vast  numbers  the  immense  surface  of  the  eonb, 
and  to  the  formation  ot~  which  neither  the  torrents  nor 
great  rivcrs  wliich  exist  at  the  present  day  have  in  any 
way  contributed,  as  we  shall  presently  demonstrate- 


8.  Action  qf'Rii>er9. 

The  action  of  rivert  must  be  examined  under  two 
fffly  different  cireumatances,  or  at  two  different  parts  of 
char  course. 

First,  When  they  are  compressed  between  mouatains, 
whether  at  no  great  distance  from  their  source,  or  eren 
at  the  middle  of  their  course- 

Secondly,  When  they  have  reacJied  broad  vaUeys, 
whose  deeli\-ity  is  Might,  <ir  plains  which  commonly  sur- 
round their  mouth. 

In  the  first  case,  these  rivers  partake  of  the  impetu- 
oMty  and  power  of  torrents.  They  often  run  with  ra- 
pidity, and  in  great  quantity,  at  the  bottom  of  narrow 
and  deep  valleys  :  they  are  as  it  were  inclosed  in  chan- 
nels, whose  vertical  walls  appear  as  if  cut  by  art.  The 
first  idea  wliicb  presents  itself  to  all  who  have  seen  these 
appearances  for  the  first  time,  and  who  are  satisfied  with 
first  impressions,  is,  that  these  streams,  which  are  pret- 
ty powerful  and  always  very  impetuous,  have  dug  these 
deep  grooves;  and  if  sometimes  the  hardness  of  the  rocks 
and  the  height  of  tlie  precipices  which  form  their  sides 
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appear  too  great  for.ihofle  flmall  stueamsthat  meander  at 
their  feet,  what  cannot  beattributtid  to  their  immirlja^ 
power  is  attributed  to  Ihe  continued  actkm  of  time. 

Without  examining  how  long  a  aériea  of  ages  h  would 
be  necessary  to  admit,  before  the  rirers  which  we  have 
mentioned  above,  and  the  watev-ooursea  encased  in  the 
deep  valleys  of  the  A^ps,  Pyrenees^  Jura,  Grampians,  8cc. 
could  have  scooped  their  valleys,  on  which  their  present 
action  is  so  slow  that  no  one  has  yet  been  aUe  to  estimate 
it  ;  without  examining,  if  this  long  series  of  ages  agrees 
with  the  phenomena,  which  preclude  our  attributing  so 
remote  an  antiquity  to  the  actual  state  of  the  earth^ssur- 
face,  a  question  of  too  much  importance  to  be  treated  in- 
directly; it  will  be  sufficient  to  mention  here  four  sorts 
of  observations,  in  <nrder  to  be  persuaded,  or  at  least 
to  suspect,  that  the  present  rivers,  even  supposing 
them  ten  times  the  size  that  they  are,  could  not  have 
scooped  out  the  deep  channels  at  the  bottom  of  whidi 
they  run. 

i.  We  must  recur  to  the  period  when  the  ranges.of 
hills  which  border  the  present  valleys  were  not  as  yet 
scooped  out,  but  were  united  in  sudi  a  manner  as  not 
to  leave  any  hollow  between  them,  or  merdy  a  slight  ori^ 
ginal  depression. 

This  shallowness  of  the  valley  would  be  acoompanied 
with  an  inconsiderable  slope  of  its  bottom.  If,  then,  we 
suppose  the  same  mass  of  water,  it  must  run  with  less 
quickness,  and  consequently  with  nnich  less  power  ;  and 
yet  a  very  great  force  must  be  attributed  to  it,  before 
it  could  have  had  the  power  of  removing  a  portion  of 
rock  nearly  represented  by  a  recumbent  triangular  jmsm, 
having  often  500  metres  of  breadth  by  a  sometimes  equal 
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»nd  often  much  greater  vertical  thicknes,  If,  in  order 
to  get  rid  of  this  difficulty,  we  admit  a  volume  of  waiw 
incomparably  larger  than  the  present  volume  of  the  rivers 
to  which  80  g««l  effects  are  attributed,  we  must  admit 
much  more  elevated  and  mare  extended  nioiiDtain^,  to 
give  rise  to  so  great  a  volume  of  water. 

Were  wc  only  detained  by  this,  hypothesis,  and  did 
not  direct  observation  oppose  itself  to  the  admission  rf 
this  disaggregating  power  and  its  effect,  we  might  pasa  il 
over  ;  but  two  other  observations  render  the  hy(>othc«i» 
inadmissible. 

2.  Historical  records  equally  concur  to  prove  that 
the  rivers  possessed  of  the  greatest  power  which  can  l>e 
attributed  to  them,  havv  no  appreciable  corroding  action 
upon  the  rocks  on  which  they  move. 

No  one  lias  maintained  that  the  greater  number  of  the 
cascades,  cataracts,  or  rapids,  long  known  and  mentioned 
oa  account  of  their  celebrity,  have  disappeared  or  have 
even  sensihlv  diiiiinishwl,  nor  nmst-qneiitly  that  the  na- 
tural dike  which  the  water  had  encountered  in  its  course, 
has  been  worn  or  even  completely  disrupted.  We  do 
not  find  that  cascades  have  clianged  into  cataracts,  and 
these  again  into  rapids.  The  cataracts  of  the  Nile  have 
been  spoken  of  from  time  immemorial,  as  always  oppos- 
ing an  obstacle  to  the  navigation  of  that  river  ;  the  same 
is  the  case  with  those  of  the  Danube,  of  the  fall  of  the 
Rhine  at  Schaffhauscn,  &c.  The  famous  cascades  of  the 
Alps  and  Pyrenees  have  been  cited  ever  since  writing 
was  in  use  ;  and  among  all  these  examples  we  can  scarcely 
find  two  or  three  cascades  that  have  been  lowered,  or 
cataracts  reduced  in  their  level. 

The  only  cascade  which  we  can   point  out  as  having 
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really  diminiabed  in  hd^t,  is  that  of  Tungasca  in  Sibe- 
ria. We  do  not,  however,  assert  but  that  there  may  be 
others.  So  many  causes  different  from  those  of  erosion 
may  ocmcur  to  lower  a  cascade,  or  even  make  it  disappear 
almost  entirely,  that  we  are  rather  astonished  at  the  small 
number  of  examples  mentioned,  than  embarrassed  by  the 
objections  which  these  examples  mi^t  present  to  the 
opinion  which  we  are  defending  :  fear  the  fSall  of  a  part 
of  the  rock  which  forms  the  diff  from  which  the  cascade 
is  precipitated  ;  an  abundant  accumulation  of  debris  at 
the  foot  of  the  diff;  a  real  destruction  of  the  softer 
deposits,  forming  part  of  the  strata  of  the  mountain 
from  which  they  fall,  are  sufficient  causes  for  changing 
the  hdght  of  waterfalls.  These  causes  must  present 
themselves  pretty  fi^uently  ;  but  how  different  is  their 
action  from  that  of  erosion  ?  This,  if  it  existed,  would 
extend  from  the  source  of  the  river  to  its  mouth,  and 
would  .have  a  considerable  influence  upon  the  configura- 
tion of  the  earth''s  surface.  Those  which  we  have  men- 
tioned have,  on  the  contrary,  an  action  so  limited  and  so 
local,  as  to  be  scarcely  appreciable. 

8.  Allowing,  for  the  moment,  that  a  river,  possessed  of 
a  vast  erosive  or  disaggr^ating  power,  may  have  scoc^ 
ed  out  the  valley  in  the  bottom  of  which  it  at  pressât 
flows,  in  a  state  of  feebleness  very  different  from  its  ori- 
ginal  state,  we  must  account  for  thedisposal  of  a  vast  mass 
of  earth  and  rock,  which  filled  up  the  valley  before  the 
river  had  removed  it  It  is  not  possible  to  suppose  that 
it  has  been  transported  into  the  sea,  which  is  often 
more  than  a  hundred  leagues  from  the  valley;  for 
we  know  that  when  rivers,  on  reaching  the  plains,  lose 
their  rapidity,  they  allow  the  matters  to  be  precipi- 
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tated  which  they  h^  in  suspcusion.  Beaden,  we  ha»i' 
shown  thai  many  rivers,  on  lea\-ing  the  mount^ns,  tra- 
verse lakes,  in  which  they  deposit  all  the  earthy  nudter^ 
suspended  in  their  waters.  This  deposition  itt  pardeukirlv 
striking  in  all  the  considerable  rivers,  which  descend  from 
the  ridge  of  the  Alps  toward  the  north-west  and  Koiith-oaxt 
of  that  ehohi  of  mountains.  Theae  rivers  meet,  at  dir 
openingof  the  valleys  they  flow  throufîh.  Iake6,which  they 
traverse,  and  which  seem  intended  for  their  puriricalion. 
Thus,  on  the  northern  side,  we  see  the  Rhone  travnwift 
the  lake  of  Geneva  ;  the  Aar,  the  L^es  of  Bfii.-atx  and 
Thun  ;  the  Reuss,  the  Lake  of  the  Four  Contoits  ;  the 
Unth,  the  Lake  of  Zurich  ;  the  Rhine,  the  Lake  of  Con- 
stance- On  the  south  side,  the  Lac  Majeur  is  trnverstd 
by  the  Tesdn,  t)ic  Lak«  of  Couio  by  the  Adda,  the  Lake 
Disco  by  the  Oglio  ;  the  Lake  of  Gtiarda  by  the  MîikÏu, 
&c  Now,  these  lakes,  which  are  only  tberaaclvc»  deeper 
parts  of  the  v^ley,  would  have  been  filled  up  by  the 
<K-I)ris  wiivev.'d  tii  tho  rnlluy.  if  ifii^  valley  h;»l  the 
origin  attributed  to  it.  Proceeding  from  one  hvpolhesis 
to  another,  it  might  perhaps  bo  supposed  tliat  these  lake* 
may  have  bei-n  sulficiently  deep  to  swallow  up  all  the  de- 
bris <)f  the  valley,  without  l»eing  chocked  up.  But,  ra- 
ther than  admit  such  suppositions,  why  not  grant  that 
the  same  unknown  cause  which  has  scooped  out  the 
lake,  has  also  scooped  out  the  valley  which  is  only  a 
continuation  of  it  ? 

4.  But  if  facts  had  proved  that  the  waters  degrade  the 
rocks,  scoop  them  out,  and  perpetually  remove  their  de- 
bris, we  might  perhaps  be  induced  to  admit  that  un- 
known causes,  of  which  wc  are  absolutely  ignorant,  and 
of  which  we  can  fonn  no  idea,  have  given  to  the  original 
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rivers  the  means  of  minnounting  all  these  obstacles. 
Now,  observation  would  seem  absolutely  to  pmve  the 
contrary. 

We  have  remarked,  that  rqpid  riven  which,  in 
the  bottom  of  valleys,  £bU  in  csaradps,  fiom  rock  to 
roek,  whidilieat  with  violeoee  against  the  walls  wUcii 
eontain  them,  do  not  in  any  degree  aher  these  roGk%  and 
that,  far  from  corroding  their  surface^  they  aDow  it  to  be 
covered  with  a  rich  coating  of  mosses,  confervie,  kc 
which  could  neither  maintain  itsdf,  not  be  formed  at  all, 
were  the  least  portion  of  the  surfiaoe  of  these  rocks  con- 
tinually or  even  only  frequently  removed* 

A  much  more  striking  fact  is  that  which  some  of  the 
great  rivers  present,  such  as  the  Nile,  the  Orinoooy  &e. 
which  flow  in  the  equatorial  regions. 

These  powerful  rivera,  when  they  have  arrived  at 
jdaees  where  they  are  contracted^  aady  as  it  were,  jam^ 
med  in  between  two  rocky  walls,  form  impetuous  cata- 
racts. Their  waters,  endowed  by  the  celerity  of  this  fall 
with  the  greatest  eroove  power  that  can  be  attributed 
to  this  fluid,  must  necessarily  have  corroded,  or  at  least 
worn,  the  rocks  which  they  have  thus  beat  against 
since  the  creation  of  our  present  Continent  Now,  so  far 
from  removmg  thesur&ce,  they  cover  it  with  a  brownish 
vam^i  of  a  peculiar  nature. 

It  appears^  therdlare,  wdtt  estaUishcd,  that  water  alam 
does  not  scoop  those  rocksy  whose  aggr^ation  is  complete, 
or  which  are  solid^i  and  that  it  does  not  wear  them  in 
any  way,  whatever  be  its  quantity,  of  motifiL 

We  sajT  wai0r  alone  ;  and  we  must  inast  on  this  dis- 
tinction,  in  order  to  make  the  pceeeding  £scts  agree  with 
other  facts,  which  might  seem  contradictory. 
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We  often  see  furrows  scooped  out  on  the  wA 
tlwl  bound  the  narrows  of  rivers  ;  we  also  see  ndbi 
rounded,  and  entirely  destitute  of  moss.  But  let  the 
facts  be  examined  with  attention,  ttnd  wc  ithull  find 
that  this  erosion  always  takes  plaee  in  the  parts  of  their 
course,  where,  on  account  of  the  nature  of  the  neighbour- 
ing soil,  the  torrents  carry  with  them,  in  their  risings  (ta 
floods),  debris  and  detached  stones  from  their  banks  ; 
and  it  is  by  means  of  these  stones  that  tluy  wrar  the 
rocks  which  are  in  their  Iwd. 

It  is  very  easy  to  appreciate  these  circumstances.  It 
is  remarked,  that  this  erosioti  has  never  taken  place 
at  the  sources  of  powerful  springs.  All  the  pebbles 
which  had  to  be  carried  off  have  been  so  long  ago, 
and  the  mosses  which  grow  abundantly  on  the  rocks 
at  the  ievel  of  the  water,  and  in  the  bed  of  these  torrents, 
have  nothing  more  to  fear  fttmn  the  destructive  action  rf 
these  solid  bodies.  The  case  is  the  same  with  the  parts 
which  imnu'diatc'ly  succfwl  it  bike,  or  a  p-fnt  e\cava(ior, 
capable  of  arresting  all  the  hard  bodies  carried  off  by  the 
river.  There  the  mosses  appear  in  abundance  ;  because 
they  are  not  subjected  to  the  action  of  any  otber  sub- 
stance than  of  the  water  alone. 

The  present  rivers  do  not  therefore  appear  to  have 
any  erosive  power  upon  the  rocks  which  are  completely 
aggregated,  when  they  act  by  themselves,  and  when  no 
other  cause,  such  as  frost,  decomposition,  &c.  has  disin- 
tegrated the  rock.  The  absence  of  these  fordgn  tnrcuni- 
stances  is  proved  by  the  vegetation  or  the  enamel  whJdi 
then  cover  the  rocks  exposed  to  the  action  of  the  water. 

These  rivers,  in  proporti(«i  as  they  remove  from  the 
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rocks  in  the  ndgfabourhood  of  the  kxfty  mountains  in 
which  they  took  their  rise,  often  gain  in  volume  what 
they  have  lost  in  velocity  ;  but  the  power  dependent  up- 
on size  rarely  compensates  that  whidi  they  owed  to  x». 
pidity;  and  although  these  large  rivers  still  retain  a 
transporting  power,  sufficient  to  carry  akmg  with  them 
the  obstacles  which  oppose  themselves  to  their  progress, 
they  are  £bu-  from  presenting  results  of  action  so  striking 
as  those  of  torrents.  They  stir  up,  when  flooded,  or 
when  they  change  place,  the  earth  and  mobile  sand  which 
cover  their  bottom,  especially  towards  their  edges,  and 
transport  them  to  some  distance  ;  but  they  scarcely  move 
pebbles  larger  than  an  egg,  which  occur  in  their  bed, 
and  which  have  been  brought  there  in  other  times,  and 
under  other  circumstances.  On  thus  transporting  the 
comminuted  and  mobile  mineral  matters,  they  deposite 
them  again  in  places  where  their  current  is  relaxed  by 
some  cause,  and  thus  raise  the  bottom  of  their  bed  in 
these  places  ;  they  seek  a  new  passage  in  the  midst  of 
the  barriers  which  they  have  themselves  constructed. 
The  principal  current  is  then  borne,  sometimes  against 
one  bank,  and  sometimes  against  the  other  ;  and  when  it 
comes  to  beat  upon  the  foot  of  a  steep  part,  composed 
of  moveable  soil,  as  the  banks  commonly  are,  in  such 
cases,  they  really  erode  it,  and  make  it  fall  into  the  river  ; 
and  transport  to  another  part  of  its  course,  the  earth  re- 
sulting from  the  destruction  of  the  bank,  and  give  rise 
to  new  obstacles.  Hence  the  new  deposites,  which  bor- 
der rivers  in  all  points  where  their  current  is  slackened, 
and  principally  toward  their  moutL  It  is  sufficient  fen: 
our  present  purpose  to  have  referred  to  facts  remarkable 
for  their  number,  for  the  importance  which  they  have  had 
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in  regard  to  the  niodtm thuiiges of  thetonfiguratifun  of  thr 
f^lotje;  and,  lastly,  «n  regard  to  agriculture  and  dvilisatian: 
^acts  of  easy  obstTvation,  and  which  tend  to  prove,  that 
the  action  of  rivers,  whose  fall  is  not  auftidently  ct^-nâ 
to  entitle  them  to  1m;  conrâdered  as  torrenta,  is  not  lo 
ftcoitp  out  their  bed,  i-ithtr  in  the  valleys  or  in  the  plains 
through  which  thi-y  flow,  but  rather  to  raise  them,  ami 
to  tend,  consequently,  rather  H>  ItTcl  and  Hottm  ihr 
mrth  than  to  ftirrow  it,  more  than  it  hn»  been  since  the 
Continents  have  assunifd  the  configuration  which  they 
how  ^waseas. 

But  if  we  have  not  been  able  to  nwognise  h  rwd  i-or- 
rïiding  power  in  the  great  rivers  falling  in  thr  fonn  nf 
cnsi-adcs  or  oitnracts,  let  us  inquire  elae«here,  in  «rcum. 
stnncefi  where  the  water  seems  t-ndowed  with  a  still  !U. 
perfcB"  power,  (rfiat  are  the  eflect»  of  this  agent  ? 


3.  Action  q/"  Woven. 

It  is  in  the  sea,  an  enormous  mass,  sometimes  acquir- 
infî,  from  the  action  of  the  winds,  an  incalculable  power, 
that  we  must  find  the  maximum  of  force  of  the  water  of 
the  present  times.  In  fact,  in  this  case,  the  power  of 
transportation  is  so  prodigiotis,  that  the  strongest  bar- 
riers, both  natural  and  artificial,  are  overturned,  and  the 
largest  stones,  together  with  eni>rmous  fragments  of  rocks 
torn  from  their  j)lnce,  trans)x>rted,  and  e^'en  projected  to 
3  distance.  But  it  is  to  these  effects  that  this  immea- 
surable power  is  limited.  The  water,  which  displaces 
and   transports  to  n  distance  these  heavy  masses,  does 
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|f«abnde  the  suihee  when  it  acts  by  itaelf.  We  see  this 
Ipftee,  «1  rocks  and  the  ndea  of  piers  and  dikea,  per- 
■tiMdl]'  beaten  by  tlie  waves,  covered  with,  fud^  oon- 
tlllgrw,  bysai,  and  other  delicate  vegetaUe%  mitkout  nott, 
rindl  the  waves  have  not  prevented  from  contracting 
i;  first  «nd  feeble  adberaice,  and  whidi  they  do  not 
ripdcT  &om  glowing.  But,  if  the  waves  carry  with  them 
Mfablea,  or  ev«i  sand,  it  is  those  hard  bodies  which  act  ; 
iw  hu£kc  of  the  rocks  is  abraded,  and  all  vegetation 

The  same  effect  takes  [dace,  and  is  evai  augmented 
ly  the  real  degradation  of  the  coasts,  if  the  sea  acts  up- 
m  friaUe  rocks,  capable  of  mixing  with  water,  such  as 
irpUaceous  or  calcareous  marl,  or  chalk,  or  upon  rocks 
vbich  are  hard,  but  naturally  fissured,  or  portly  disag- 
gregated, such  as  certain  granites  ;  it  then  eanly  removes 
he  crumbled  ta  previously  detached  parts,  scoops  out 
1m  foot  of  the  rock  or  steep  coast,  and  causes  the  upper 
sart,  which  is  deprived  of  support,  to  fall.  But,  in  con- 
«quence  of  this  fall,'  it  forms  a  slope,  which,  by  its  in- 
iliiiation,  deadens  the  violence  of  the  shock,  and  even 
xotects  the  foot  of  the  cliff,  for  some  time  only,  if  it  be 
jiable,  or  capable  of  disintegration  ;  and  for  ever,  if, 
wiiig  compact,  it  does  not  carry  in  it  the  causes  of  de- 
itruction.  The  action  of  the  waves  ceasing,  the  slope  is 
wvered  with  vegetation  ;  and  if  the  coast  continues,  ne- 
rertheless,  to  be  worn,  the  changes  are  then  owing  to 
«usa  unconnected  with  the  action  of  water. 
'  Such  is,  in  few  words,  the  ordinary  action  of  the  wa- 
ter of  tho  s«a  upon  steep  coasts,  and  even  that  of  great 
nasses  of  water  in  a  state  of  agitation:  M.  De  Luc,  in 
ijs  various  works,  has  estimated  this  action  with  a  eot- 
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KctncM  of  obserTation  and  aS  reaaooing.  «bids  •  » 
mvkable  only,  because  it  has  not  b««n  adopted  ti^  à 
uturalJBts  ;  and  f«w  have  bestowed  the  unmncbBfa- 
tfwrifin  upon  ibc  subject  which  thia  respectabW  {■'ipl 
ha>  done.  He  has  shewn,  that  the  dcMructive  ttàtd 
ibe  waters  upon  sleep  shores,  and  other  couttorib- 
nipt  diffs,  was  connderably  restrained  by  the  itffiB- 
•equvnces  of  ibis  actioo  ;  that  the  dvbria  which  tattle 
loted  protected  the  kiwer  paru  of  these  coaais  Ims  lb 
action  of  the  nater,  or  gradually  reduced  an  ahmpt  a^ 
to  a  very  iwdined  and  permanent  alopc. 

Next,  to  torrenU,  to  rafnd  and  large  rhxn,  êbI  » 
w^tve»,  it  i»  to  curmU»  that  a  great  influcnoe  ca  lin 
«arth's  sarf ace  haa  been  attributad,— an  inflticDwabA 
a  bigUy  gifled  naturalist,  Buffbn,  has  emj^yed  M  a- 
plain  all  the  inequalities  of  the  earth^s  surface. 

Our  knowicdgc  of  tlic  action  of  currcuis  is  less  prcôtr 
than  that  which  we  possess  of  rivers.  But  if  we  canM 
so  viûbly  demonslrale  that,  in  do  circuraslaoce  smilarta 
ihose  which  we  have  specified,  do  they  xoop  out  the 
bottom  of  the  sea  into  valleys,  nor  form  any  mountaina, 
we  can,  at  least,  conjecture  with  much  pnAialâlity,  and 
maintain,  that  «e  have  no  direct  and  constant  praof  at 
that  action. 


4.  Action  of  Currents. 

No  one  doubts  that  currents,  near  coasts,  beif  sp 
upon  the  beach,  at  the  mouth  of  rivers  and  harboan» 
pebbles,  sand,  gravel,  mud,  or  other  tranaporUbk  mat- 
ters, whether  these  currents  constantly  exist,  ot  ânpij 
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^^>afmU  finm  the  Bomentory  action  oC'4  pcedominatitig 
■^vnndî  bot  tfaiaactïon,  although  already  limited  to  the 
Il  ï9MiKle  matten  which  fonu  the  bottom  of  the  n»  omij  io 
^  ^WHe  puts,  «bether  tbie  action,  I  aay,  exteDdttaagnat 
■  -^Eftb,  th«t  is  to  Mveral  hundred  yarda,  is  a  question 
h  .-■M  yet  reaolved.     la  the  first  fdace,  the  obattratkn 
b    n^de  bymanun,  that,  in  the  most  violent  teiqpeeta> 
B    the  sea  ia  only  'p*mtaA  tovarda  the  coasts,  or  on  «bal- 
,    lowi^  and  that  bodies,  sunk  to  a  great  depth,  (and  still 
I     «hat  is  this  depth  in  oompaiison  with  that  of  the  sea,) 
flo  not  fed  the  motioQs  of  its  surface,  dw  that  of  cur- 
rents; and,  secondly,  reasoning,  and  e^en  calculation, 
■  «oooiding  to  Menicttrs  La  Place  and  Pcwson,  oodctn*  to 
dhev,  that  the  violent  moticms  of  the  waters  of  the  am 
■re  net  propagated  to  a  great  depth.     It  is  therelbre 
{«liable,  that  all  the  transportable  matters,  which  areat 
this  depth,  taaUt  remain  nearly  in  the  pontion  in  which 
they  arc,  ùce  our  Continents  have  assumed  thùr  pre- 
sent conâguntioD,  unless  phenomena  and-  motions  ot  the 
se«  take  pilaoe  at  the  botbwa,  of  which  we  are  ignorant,  and 
wbidi  are  fra^gn  to  the  subject  which  at  present  occn- 


But  if  we  have  no  perfectly  certain  ideas  regarding 
the  propagation  of  the  motions  <^  the  sea  in  d^>th,  we 
can  assert,  that,  whatever  thu  extent  and  that  power 
may  be,  the  submarine  currents  no  more  alxade  the 
rocks  than  rivas  do  the  surface  of  the  land.  This  proof 
is  always  derived  from  the  same  kind  of  fact,  name- 
\jf  from  the  vegetable  and  animal  bodies  which  constant- 
ly «over  the  rodta,  and  which  are  found,  at  all  times,  by 
neans  of  various  sorts  of  dredge^fishing.  In  fact,  no  one 
haa  remarked,  ^lat  the  places  in  whidi  oysters,  mussels, 

ifa 
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^corals  and  sponges  are  fished,  are  more  sheltered  from 
■  currents  than  others  ;  nor  that  these  places,  after  violent 
■tempests,  have  been  deprived,  and  consequently,  as  it 
-were,  despoiled  of  those  productions,  which,  by  covering 
•  the  rocks,  demonstrate  that  ihey  preserte  the  intcgnly 
•of  iheir  surface.  Many  of  these  bodies,  howercr,  m 
.qxmges,  fuci  and  conférvoe.  eonlraci  but  a  feeblt-  adbe- 
nmx  to  the  bodies  upon  which  ihey  are  placed. 

tt  therefore  appears,  if  iu>t  completely  jmjved,  at  (east 
ettremely  probable,  fnim  the  facte  and  reaaouings  which 
we  have  related, 

1.  That  tlie  presently  exis^tg  waters,  thai  is  lo  say, 
in  the  state  of  purity  in  which  we  are  acquainted  with 
them,  have  no  erosive  action  upon  rocks,  whatever  hf 
the  nature  of  these  rocks,  when,  1st,  the  rocks  are  com- 
pletely solid,  and  when  they  are  neither  friable  nor  dtwn- 
tegrated  ;  2d,  When  these  waters  act  by  themselves,  tliM 
is  lo  sav,  «hen  their  nctiini  is  not  complicated  »j[li  tlie 
really  erosive  action  of  solid  bodies,  such  as  pebbles, 
sand,  and  perhaps  even  pieces  of  ice. 

2.  That  water,  sometimes  acquiring,  on  account  of  its 
quality  and  velocity,  u  great  transporting  power,  may 
remove  masses,  already  detached,  and  of  great  size,  ac- 
cording to  its  degree  of  velocity,  and  the  bulk  of  its  mass, 
and  so  far  as  it  preserves  this  same  power. 

3.  That  the  presently  existing  waters  may  have  at- 
tacked, undermined,  and  caused  to  fall  down,  portion:; 
of  solid  and  steep  rocks,  by  mixing  with  beds  of  clay, 
marl,  and  sand,  interposed  between  their  solid  strata; 
that  they  may  also,  in  their  rapid  falls,  have  scooped 
pretty  deep  ravines  in  very  inclined  deposites,  consisting 
of  disintegrated  rocks  ;  but  that  tlie.se  waters  could  not 
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have  scoop^  out,  ettber  by  a  violeiit  action,  or  by  a 
slow  one,  however  long  continued,  any  of  those  long  and 
broad  longitudinal  depressions,  whidi  are  named  vidley% 
or  of  those  narrow  openings,  with  almost  vertical  walls, 
which  are  named  gorges  or  ravines. 

4.  That,  even  when  the  deposites,  whidi  border  these 
valleys  or  these  ravines,  are  composed  of  transpcrtable 
matter,  the  waters  which  at  present  flow  in  them  could 
«ot  have  scooped  them  out,  even  supposing  them  to  have 
been  much  larger  in  some  than  they  now  are  ;  the  decli- 
vity of  the  present  deposite  not  being  sufficiently  great 
to  give  to  these  masses  of  water  the  rapidity  necessary 
for  producing  this  effect,  and  a  power  sufficient  for  car- 
rying off  the  moveable  matters  whidi  filled  the  valley  cpr 
gorge. 

5.  Lastly,  that  the  present  running  waters,  so  far 
from  having  contributed  to  form  the  numerous  vallqrs, 
glens,  gorges  and  ravines,  continually  tend  to  fill  them 
up,  and  rather  to  level  the  surface  of  the  globe  than 
to  furrow  it,  more  deeply  than  it  is. 

Vtd,  Brongniart  sur  PEau,    , 


Note 

On  the  Cmneetkm  of  Geofcgy  with  Agriculture  and 

Planting*. 

That  all  sorts  of  soQs  are  not  equaUy  adapted  to  all 
productions,  is  a  remark  of  Virgil's,  the  truth  of  which 

«  The  remarks  oo  tht  eoooéetkm  of  fBOlogj  wlUi  ■griculture  and  planlU 
ing,  are  Inserted  hera  as  an  fllnstiation  of  some  of  the  details  in  the  bodjr 
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becQUies  oln-iows,  when  we  consider  luany  facta  ascCTtMn. 
■d  in  Agriculture  and  Forestry.  If,  tWrefore,  as  the  port 
advises,  our  object  be  to  determine  what  each  particular 
ngion  can  produce,  and  what  it  cannot,  our  atrentios 
ought  in  the  first  place  to  be  directed  to  the  phyuioalcir. 
cumstances  which  exert  their  influence  over  vegetalioo. 
:  '  All  plants  thst  are  the  subject  of  cultivation  are  fixctl 
in  the  ground.  By  one  of  their  parts,  throuj^  which 
they  derive  their  principal  nourishment,  they  pénétrai* 
ista  the  »i»l,  nliich  serves  them  ai  a  basis,  and  affbrds 
theoi  thejneansof  procuring  subsistence  ;  by  the  other 
part  they  raise  thernselves  into  the  atmospliere,  which  is 
not  only  necessary  in  itself  for  tlieir  existeiice,  but  is  also 
"the  medium  through  which  they  derive  the  warming  and 
vivifying  influence  of  the  solar  rays.  Hence  we  can  un- 
derstand how  much  tlie  existence  of  plants  must  be  in- 
fluenced  by  dif^rences  in  the  condition  of  the  soil  md 
tar. 

The  superficial  crust  of  the  globe  is  formed  of  smI  ca- 
pable of  producing  vegetables.  This  productive  soil, 
however,  is  not  everywhere  continuous,  being  inter- 
rupted on  the  one  hand  by  the  watery  covering  of 
the  earth,  and  on  the  other  by  perennial  snow  and  bare 
rock.  Where  soil  does  occur,  it  separates  the  solid 
mass  of  the  earth  from  the  atmosphere,  and  is  the  po- 
rous  medium  through  which  the  gaseous  and  watery 
parts  of  the  latter  may  act  in  a  greater  or  less  degree 
upon  the  former.     It  is  very  seldom  that  itrata  of  vege- 


of  the  work.   The;  will,  we  think,  be  useful  lo  studenu  of  agriculture  ind 

geolog;,  ind  intCTening  lo  the  general  reader. 
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taUe  8cnl  lie  beaeadi  ttrata  of  other  mftttani  ;  aad  where 
they  occur  in  this  poeitioii,  the  orerlyiiig  ttrata  aie  éBÛantt 
of  yojcanic  or  of  alluvial  ongau  Of  the  fiormer  case,  m 
very  remarkable  fyampile  ooeurs  inthe  Ida  of  Bomboa, 
in  which  large  tracts  oovcved  with  vegetables  and  even 
trees,  have  been  laid  waste  and  overwhelmed  by  siieains 
of  lava  ;  and  large  rivers  in  their  overflowings  tnraskm 
ally  leave  depoflits  of  various  dbamoters,  over  the  produc- 
tive soil  containing  remains  of  formerly  existing  plants. 

Productive  soil,  as  well  in  regard  to  its  siiuaiion  as  to 
its  conHUuiionj  depends  upon  the  nature  and  condi- 
tion of  the  rocks  which  form  the  solid  mass  of  the 
earth.  It  is  always  of  secondary  formation,  compared 
with  the  rock  on  which  it  rests,  its  principal  parts  usually 
originating  from  the  decomposition  of  thb  rock.  -While 
the  forms  of  the  sur&oe  of  the  solid  mass  of  the  earth, 
have  much  influence  upon  the  action  of  the  atmosphère^ 
they  also  in  some  degree  modU^  that  of  dimate.  From 
these  circumstances  it  would  appear  that  the  solid  sub» 
strata  of  productive  soil  exert  an  influence  in  various 
ways  upon  vegetables  ;  whence  it  fi^lows  that,  in  order 
to  obtain  a  more  intimate  knowledge  of  the  conditions 
whidi  operate  upon  their  existence,  it  is  necessary  to  call 
in  geology  to  our  assistance. 

Althou^  the  scientific  study  cS  agriculture  has  made 
great  progress  in  our  times,  the  relations  which  exist  be- 
tween the  constitution  of  the  solid  crust  of  the  earth, 
and  the  formation  and  nature  of  vegetable  soil,  present  a 
wide  field  for  investigation.  Greobgists  have  hitherto 
too  much  neglected  the  examination  of  the  productive 
covering  of  the  earth-,  and  those  who  have  treated  sden- 
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tifically  of  agriculture  and  forestry  have  iisiially  looked 
upon  the  v^jetable  soil  in  it»  own  simple  capacity,  witlw 
out  regard  to  its  foundation  and  origin.  To  point  out 
the  way  by  which  we  are  to  proceed  in  our  investigotjaa 
of  the  relations  which  «Tcist  lietween  the  aolid  crust  nf 
the  earth  and  the  productive  soil  which  covcrB  it,  ia  thi- 
principal  object  of  the  folh>wing  olwervations. 

Ban?  rocks  cannot  lie  made  subst:T\ieflt  to  the  purpose* 
of  agriculture.  .  Lichensi  indeei!,  cover  the  surface  «rf 
rocks,  deriving  their  chief  nutriment  from  the  ainwa- 
jihere  ;  mosses  drsw  the  water  necessary  for  tlidr  sub. 
aÎBtence  from  the  fissures  of  stones  ;  the  roots  of  grasses 
seek  in  the  chinks  of  rocks  for  particles  of  earth  sufBcioit 
for  their  sustenance  ;  various  shrubs  and  trees  penrtrale 
here  and  there  into  rocky  masses  by  their  roots  (having 
the  powerful  and  continued  aition  of  living  wedge»), 
where  the  cohesion  of  the  parts  is  smallest,  in  order  to 
prepare  a  fixed  seat  fur  themselves,  and  be  secure  from 
the  pernicious  effects  of  the  atmosphere.  The  siii1î»re 
of  the  earth  is  always  sterile,  ho^¥eïe^,  when  it  shows  a 
continuity  of  naketl  rtw-k,  uncovered  by  vegelalilc  mould. 
The  cultivation  of  fields  and  woods,  and  pven  the  rear- 
ing of  cattle,  cannot  therefore  find  s<-oi>e  in  regions  which 
are  entirely  rocky.  Abrupt  and  precipitous  mountains 
being  generally  in  this  condition  are  usually  barren  ;  but 
in  plains  and  on  declivities,  a  liarc  rocky  surface  is  much 
less  frequently  the  cause  of  sterility  than  an  unfavourable 
proportion  of  mould.  Some  rocky  and  motlerately  ele- 
vated regions  also  occur,  more  or  less  destitute  of  vege- 
table mould,  whose  sterility  depends  upon  volcanic  caus- 
es.    Iceland,  for  example,  ailords  cases  of  this  descrip- 
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tioQ.  In  many  parts  of  Sweden,  as  in  Westrogofliia,  in 
Scotland,  &&,  there  occur  many  ekrated  rq;ioos,  in 
which  gneiss  and  granite  predominating^  exclude  to  a 
great  extent  all  knids  of  yegetation  excepting  Udiens. 
In  the  same  districts  we  sometimes  meet  with  pastures 
and  corn-fields  interrupted  here  and  there  by  bare  rodcs 
rising  but  little  above  the  surfiuse,  by  whidi  the  value  of 
the  ground  is  much  diminished,  and  great  impediments 
opposed  to  its  cultivation. 

As  bare  rocks  are  incapable  of  all  cultivation,  their  dig* 
tance  from  the  under  suifaoe  of  vegetable  mould  must 
also  be  of  great  importance.  In  the  plains  of  the  north  of 
Grermany,  for  example,  this  distance  is  often  so  great 
that  a  rocky  surfiace  is  never  found,  while,  on  the  contra- 
ry, in  other  countries,  especially  such  as  are  mountainous, 
the  roots  of  pknts  not  unfrequently  touch  the  subjacent 
rock  ;  the  variation  between  these  extremes  being  of  all 
degrees.  The  effect  of  the  distance  of  the  surfiu»  of  the 
solid  rock  from  the  under  surface  of  productive  soil  may 
be  both  direct  and  indirect^  and  may  vary  mudb,  not 
only  with  reference  to  the  species  of  rock,  but  also  to 
the  v^etables. 

The  surface  of  the  solid  strata  of  the  earth  has  a  di- 
rect influence  upon  the  cultivation  of  plants,  because  it 
terminates  the  extension  of  their  roots,  and  limits  the 
volume  of  the  soil  necessary  for  their  sustenance.  As  the 
length  and  direction  of  the  roots  vary  exceedingly  in  dif. 
ferent  species,  the  difference  of  effect  with  regard  to  their 
growth,  and  the  approximation  of  the  rock  to  the  under 
surface  of  the  soil,  must  in  general  be  so  much  the  less 
prejudicial  in  proportion  as  the  roots  decline  from  the 
perpendicular;  whence  it  fcdbws,  that  certain  grasses,  and 
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some  small  pasture  plants,  may  grow  in  very  thin  Isyrn 
of  soil,  where  the  larger  grasses  and  pasture  plants  with 
kntger  roots,  could  not  find  subsistence  ;  and  that  shnibt 
and  trees, with  long  perpendicular  roots,  cannot  sursirein 
many  places,  where  others  with  more  horizontal  rooU 
may  thrive.  These  inferences  are  proved  to  be  correct 
by  observations  in  agriculture  and  forestry  generally 
Imown. 

Mountainous  regions,  which  are  not  so  elevated  but 
that  com  might  grow  sufficiendy  well  in  them,  in  so  far 
as  depends  upon  the  conditions  of  the  air  or  climate,  are 
yet  frequently  not  adapted  for  its  cultivaQon,  on  accouni 
of  the  too  near  approach  of  the  rock  to  the  surface^  ot 
shallowness  of  the  soil,  and  produce  nothing  but  grasses, 
and  some  other  pasture  plants,  among  which,  however, 
there  b  the  greatest  difference  in  this  respect.  Tri^ 
Uttm  montanvm,  for  example,  can  support  itself  on  rocky 
mountains,  where  T.  pralenge  could  not  grow.  Hed^ 
aarjim,  onohrychis  grows  luxuriantly  on  the  siiiinv  de- 
cUvides  of  calcareous  mountains,  where  Medicago  ioiiva 
(Lucem)  does  not  find  a  suitable  station.  The  cultiva- 
tion of  this  excellent  pasture  plant  in  some  mountain- 
ous regions,  especiaUy  where  the  rocks  are  calcareous, 
b«s  not  proved  so  advantageous  as  might  have  been  ex- 
pected, because  the  plants  have  died  out  in  the  course  c^ 
a  few  years;  whereas,  in  proper  places,  where  its  ven* 
long  roots  find  a  sufficient  depth  of  soil,  they  usually 
last  for  a  great  length  of  time. 

The  vicinity  of  the  rock  to  the  under  surface  of  the  ve- 
getable  mould,  or  the  shallowness  of  the  soil,  seems  to  be 
the  junndpal  cause  why  the  Beech  grows  better  on  many 
calcareous  mountains  than  (he  Oak,  which,  on  the  other 
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hand»  finds  «  fitter  gtation  en  mountainfl  in  whioh  «ndU 
stone  predominatei^  where  the  soil  is  usuidly  deeper. 
It  would  seem  tD  be  for  a  nmilar  reason  that  the  S^eA 
grows  in  fnany  rocky  distriets»  fior  esBsmple^  on  the 
Hartz  Mountains,  at  pretty  oonôderaUe  heig^itB^  espe- 
cially on  the  sides  of  TaUeys  which  run  to  the  south, 
while  these  places  do  not  admit:  the  Oak^  whidi  is  foun4 
in  the  middle  provinces  of  Sweden  and  Norway  ;  while 
the  Beech,  on  the  other  hand,  grows  only  in  the  southern 
parts.    From  the  deficiency  of  soil,  the  Upper  Harts  can 
produce  neither  the  PkmspmeOf  nor  P.  êj^huiriê;  the 
hcnizcHital  roots,  however,  of  the  ilMsff,  or  Norway  Spruce, 
are  content  with  the  small  portion  of  earth  which  oo- 
Ters  the  grey  wacke  and  slate,  although  they  cannot  find 
sufficient  hold  to  protect  its  lofty  trunks  from  being 
thrown  down  by  the  tempest  Injome  parts  of  the  Forest 
of  Thuringia,  where  the  covering  of  loose  earth  is  deep- 
er than  in  the  Hartz,  the  Pimapiceaj  or  pitch  pine, 
grows  luxuriantly.     The  common  fir,  Pinua  ij^vetêris^ 
whidi  attains  a  great  height  in  proper  soil,  on  the  con- 
trary, is  stunted  and  distorted  on  rocky  mountains, 
where  the  roots  soon  comein  contact  with  the  rock.    It 
there  loses  the  diaracter  of  a  tre^  and  assumes  that  of  a 
shrub,  as  in  place  of  a  single  upri^t  stem,  several 
branches  shoot  out,  and  these,  not  unfrequently,  are 
creeping  or  bent 

The  different  conditions  of  rocks,  especially  their  struc- 
ture and  their  state  of  cdiesion,  are  of  some  importance  in 
producing  these  effects  ;  for  the  surface  of  rodis  must  be 
detrimental  or  impervious  to  the  roots  of  jdants,  in  pro- 
portion to  the  compactness  of  their  structure,  and  the  co- 
hesion of  their  parts.     Schistose  rocks,  for  example,  af- 
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ford  a  more  easy  passage  to  roots,  than  granular  cryMaU 
line  ones  ;  pure  quartz  resists  the  roots  of  plants  in  tlw 
hieheet  d^ee  ;  sandstone  much  lesa  ;  and  pure  limestonp, 
on  account  of  its  comparatively  small  number  of  fîssiirra, 
is  much  less  favourable  to  vt^etation  than  marl,  chalk, 
or  alightly  cohering  I'alcareous  rocks,  the  masses  of  whioli 
are  usually  split  in  all  directions. 

The  directiOTi  and  inclination  of  the  strata  have  aim 
some  influence  in  this  matter  ;  for.  in  proportiœ»  as  thf 
principal  fissures  of  the  strata  are,  from  their  direction 
or  inclination,  more  readily  presented  to  the  roots  of  ve- 
getables, the  less  prejudicial  «ill  their  surface  be  to  ve- 
getation. Horizontal  strata,  therefore,  are  the  laurt  fc- 
vourable  to  vegetation,  perpendicular  ones  the  ninst 
In  the  inclination  of  strata  intermediate  in  some  degrw 
between  these  positions,  the  tools  of  vegetables  will  find 
a  greater  obstacle  on  the  aide  of  a  hill  is  which  the  sur- 
face of  a  stratum  is  opposed  to  them,  than  on  the  other, 
in  which  ihc  prini'ipal  fis^ircs  of  the  sirnta  are  open. 
The  effects  of  this  circumstance  may  frequently  be  ob- 
served in  mountainous  tracts  having  two  principal  incli- 
nations, the  state  of  vegetation,  and  espedallv  the  growth 
of  wood,  l)eing  more  prosperous  on  the  one  of  these  de- 
clivities than  on  the  other. 

The  surface  irf'  the  solid  strata  of  the  eailh  may  also 
have  an  htdircit  hijluetnr  upon  the  cultivation  of  vege- 
tables. The  various  inclinat'mii-t  ofthix  surfa^f  deserve 
first  to  be  considered,  l)eing  of  the  greatest  effect  with 
regard  to  fixing  the  fertile  soil.  The  horizontal  position 
of  a  rocky  surface  is  in  the  )iighest  degree  favourable  to 
the  stability  of  vegetable  eartli  ;  and  the  greater  its  an- 
gle of  inclination,  tlie  greater  is  the  danger  of  its  losing 
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the  soil  upon  it.  In  a  higMy  inclined  plane,  the  imperfeet 
support  of  the  centre  of  gravity  is  the  sole  cause  of  tbe 
loss  of  earth  ;  in  a  less  inclined  plane  the  diminution  of 
soil  is  usually  caused  by  water,  which  produces  this  ef- 
fect in  a  greater  or  less  degree,  according  to  the  diflfer- 
ence  of  inclination.  In  both  these  modes,  by  which  a  re^ 
moval  of  soil  is  produced,  the  eflect  may  be  modified  by 
a  difference  in  the  condition  of  the  loose  earth,  aa  not 
only  its  stability  as  to  situation,  but  also  its  resistance 
to  the  power  of  water,  vary  according  to  the  siae,  fi- 
gure, and  cohesion  of  the  parts,  as  well  as  their  adhesion 
to  the  surface  of  the  rock.  Sandy  loose  soils,  for  ex- 
ample, are  more  liable  to  transposition  than  marly  or 
loamy  ones;  and  tliese,  again,  are  more  easily  moved 
than  such  as  are  dayey  and  adhesive. 

Whatever  be  the  nature  of  the  soil,  a  small  degree  of 
inclination  in  the  solid  rock  is  sufficient  to  favour  its  de- 
nudation by  the  removal  of  the  former  ;  and  the  inclina- 
tions of  the  surfaces  of  rocks  having  a  covering  of  earth 
and  vegetation,  are  in  reality  much  less  considerable 
than  we  usually  suppose  them  to  be,  judging  merely  by 
the  eye.  The  celebrated  Humboldt  has  published  ob- 
servations on  this  subject.  According  to  his  measure- 
ments, a  slop  of  even  fifteen  degrees  appears  steep,  and 
a  declivity  of  thirty-seven  degrees  is  so  abrupt,  that  if  it 
be  covered  with  a  dense  sward,  it  can  scarcely  be  climbed. 
The  inclination  of  the  pastures  of  the  Alps  seldom  ex- 
ceeds an  angle  of  ten  or  fifteen  degrees,  and  a  slope 
of  twenty  degrees  is  pretty  steep.  At  an  inclination  of 
forty  degrees,  the  surface  of  the  rock  is  sometimes  covered 
with  earth  bearing  a  sward,  but  at  a  greater  inclination 
the  rocks  are  usually  destitute  of  soil  and  vegetation. 


\  • 
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In  the  Upper  Hortz,  tlie  most  conimon  JnrlinMÎiiî 
the  declivities  of  the  mountains  is  twetity-fivr  dc^tm, 
nor  àoen  it  usually  exi:«e(l  thirty^three,  at  wliidi  ladi» 
tjon  the  beech  and  »pruce  grow.  The  greateat  daW- 
(iea  at  which  ground  cuii  l>c  advantageoualj  cuMimI 
have  an  inclination  of  thirty  d^r^es. 

The  roots  of  vegetables,  especially  of  grataca,  énb. 
and  trcen,  ore  of  much  importaitc^  in  suj^MCting  te 
earth  upon  the  declivities  of  rocka.  Care  aiuil  tfacnte 
be  taken  that  the  declivities  of  mountaina  whidi  Ut  m- 
vered  with  turf  or  wood,  be  not  sltogdh^r  depmvdi' 
thcBG  coverings,  as  sometimes  happetis  in  cooxquoa  d 
looaening  the  turf  for  agricultural  purpose»,  oid'aait^ 
tiously  extirpating  the  wood.  In  Norway,  near  Himm, 
there  occur  mountains,  destitute  of  làU  vegctaticu,  àd 
had  formerly  lieen  covered  with  wooda,  but  whereBO», 
from  the  deficiency  of  soil,  no  seeds  could  talie  Tool 
The  some  is  the  case  in  many  parts  of  the  Alps,  where, 
from  the  irregular  long-«ontinued  removal  of  the  timber, 
the  sides  of  mountains  which  were  formeriy  covered 
with  (hick  woods,  now  show  nothing  but  mtked  mcks. 
For  this  reason,  in  mountainous  countries  with  very  steep 
declivities,  die  breeding  of  catde  and  planting  of  woods 
are  often  more  advantageous  than  agriculture.  In  France 
the  greatest  inclination  of  the  pubhc  roads  is  limited  1^ 
law  to  an  angle  of  four  degrees  and  forty-six  mmutet  : 
a  similar  restriction  with  regard  to  agriculture  mi^t 
not  be  without  benefit  in  certain  mountainous  countries. 

The  inclinations  of  the  surface  of  the  solid  cnut  id 
the  earth  vary  much,  according  to  the  difierent  qualifia 
of  the  rocks  ;  some  having  a  tendency  to  form  abrupt 
precipices,  others,  again,  to  produce  gentle  decliritief. 
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For  this  fetioo»:  motintam»  çofMMfingjrf  ^(uarUtr  pop* 
phjryj  for  erampie,  ^rgy-  ftequantly  présent  surCMts  dts- 
tituteof  TegeCadon  ;  whiles  ^oatàm^àhet  hand,  ÛnoÊmot 
gramte,  slate  or  sandsUxiej/ereiiiore  &e<pieBtlyjMhplsd 
for  agiicuUure  and  jdantiiig.  In  the  nocduempstis  of 
Scotland,  quartz  vodES»  destitute  of  att  itegttatien,  ris* 
in  the  midst  of  mountains  oovered  with  gnuilineousflsni% 
and  sometimes  wood.  In  the  most  iinrtSe  partof  ftm 
south'of  Norway  porphjitritie  momrtaina  risafrom  m  eaU 
careous  êod  sdnstooe  base,  with  lofty,  rugged^  and  liafis 
diSs.  In  the  southern  parts  of  die  Tyrol  the  rodi:y  aC0* 
riUty  of  the  abrupt  and  lofty  porphyritiis  mountains  pns» 
sents  a  striking  contrast  to  the  fertility  of  the  nei^bouru 
ing  limestone  mountains,  which  are  covcved  widi  vines, 
walnuts  and  chesnuts. 

Theêurfaceoî  the  solid  strata  of  the  earth  has  also  an 

indirect  influence  upon  the  cultiTation  of  plants,  in  so 

far  as  the  water  whidi  the  T^etaUe  mould  acquires 

firom  the  atmosphere^  is  retained  in  the  soil,  or  is  drawn 

off  by  the  subjacent  lock»    Different  rocks  produce  Tery 

different  effects  in  this  respect,  depending  as  well  upon 

their  constitution  as  their  structure.    The  oompooest 

parts  of  rocks  imbibe  water  in  difiisrent  modes  and  de> 

grees  ;  and  different  sorts  of  rocks  not  only  attiact  water 

with  different  cderitjr,  but  also  imbibe  diffident  quanti» 

ties  of  it    The  latter  ^lifference  depends  chiefly  apoK 

the  various  substances  of  which  rocks  are  composedy 

partly,  also,  upon  their  pométf.    Silkeous  rocks  attiact 

water  in  the  lowest  degree^  aigillaoeous  ones  in  the  hif^ 

est,  and  calcareous  lodu.appear  to  have  an  intermediate 

action  in  this  reqpeet.   -Compact  and  granular  o^staL 

line  rocks  attract  ^stater  in  a  sttislkr  degree,  and  more 

tlowly;  friaUe  or  crumbled  roeks  Imbibe  it  in  greater 
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quBDtity.  and  with  more  celerity  than  those-  whicii  art- 
not  diaintf^ratttl.  The  condition  of  rocks  witl»  rt^anl 
to  the  attraction  of  water,  aifects,  in  a  différent  manner, 
the  humidity  of  soil  ;  for,  by  this  attraction,  nioialun- 
may  as  well  be  abatracte»!  from,  as  imparted  to,  the  loow 
earth  or  soil  by  which  rocks  are  covered.  Part  of  the 
k  SKHsture  which  vegetable  earth  or  soil  derives  from  the 
losphere  passes  into  the  ^tubjacent  maes  of  rock,  but 
this  may  again  be  compensated  by  evapomtinn  :  on  whidi 
account  the  soil  of  such  rocks  as  have  but  a  small  attract 
tion  for  water  usually  dries  up  more  readily  than  soils 
whose  solid  substratum  attracts  and  retains  the  moisture 
in  B  greater  degree. 

It  is  probable  that  the  structure  of  rocks  has  also  a 
greater,  and  not  less,  diversiiied  influence  upon  ibe  hu- 
midity of  productive  soil.  Solid  rocks,  which  are  not 
traversed  by  numerous  per[)endicular  fissurra  pc^netrat- 
ing  to  a  considerable  depth,  allow  the  water  to  remain 
in  the  soil  ;  but  columnar  and  schistose  rocks,  will»  per- 
pendicular fissures,  and  strata  declined  from  the  hori- 
zontal position,  draw  off  the  water  from  the  soil  co- 
vering their  surface,  into  lower  places,  where  it  often 
re-appears  under  the  form  of  springs.  In  these  circum- 
stances, we  find  a  partial  explanation  of  the  great  diffe- 
rence between  the  humidity  of  soil  covering  a  surface  of 
solid  granite,  and  that  lying  upon  limestone,  which  is 
intersected  by  numerous  fissures.  Granitic  mountains 
are  often  furnished  with  marshes,  whereas,  on  the  other 
hand,  the  dryness  of  tlie  soil  upon  calcareous  mountain!^ 
is  generally  excessive  •,  tiie  cause  of  which  phenomenon 


■  The  di^nm  depend)  chiefly,  if  not  enlirelf,  on  It»  fiuures  or  di. 
ions  in  the  rock;  bue  of  the  toil  {  for,  in  aotne  p*ru  of  Sologne  Id 
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is,  in  a  great  measure,  to  be  attributed  to  the  circum- 
stances above  mentioned.  Cdumella  observes,  that  sQex 
having  a  moderate  covering  of  earth,  preserves  to  the 
latter  its  humidity  ;  and  Palladius  repeats  the  remark-. 
In  districts  which  consist  of  quartzose  rocks,  not  less 
than  of  granitic  ones,  the  surface  is  often  covered  with 
marshes.  Porphyritic  rocks,  on  the  contrary,  whidi 
have  a  remarkable  segregation  of  parts,  as  well  as  co- 
lumnar basalt,  let  off  the  water  to  lower  places.  Springs 
are  very  frequently  found  at  the  bottom  of  basaltic  moun- 
tains ;  for  the  atmospheric  waters  penetrate  by  the  per- 
pendicular fissures  to  the  strata  on  which  the  basalt  rests, 
and  appear  at  the  place  where  the  two  rocks  meet 

The  effect  of  different  rocks  upon  the  preservation  and 
diminution  of  the  moisture  of  fertile  soil,  influences  ve- 
getation in  various  degrees.  The  retentive  power  of  the 
surface  of  rocks  is  of  the  greatest  importance,  where  the 
soil  consists  chiefly  of  sand,  through  which  the  water 
percolates,  and  passes  off  entirely,  unless  it  meets  ¥âth  a 
stratum  of  such  a  nature,  as  to  obstruct  its  passage,  or 
comes  upon  a  surface  of  solid  rock.  The  cause  of  the 
sterility  of  sandy  plains  is  not  merely  their  sandy  nature, 
but  also  the  great  depth  of  the  mass  or  rock  capable  of  re- 
taSning  the  water.    The  same  sand,  when  covering  moun- 

Prance,  as  tUted  by  Mr  Arthur  Young,  and  in  sundry  districtf  of  Eng- 
land, chalk  and  llmeitone  bottomt  are  occasionally  obacrved  to  be  re. 
tentive  and  i»et.  Undergrouods,  formed  of  chalk  or  liroestone,  have 
frequently  a  thin  covering  of  vegetable  mould,  tram  their  being,  in  some 
cases,  over  close  and  wet,  and  in  others  over  open  and  dry  ;  the  former 
condition  being  unfriendly  to  vegetation  and  the  formation  of  mould, 
and  the  latter  too  readily  permitting  its  departure  when  formed,  or  other- 
wise fiivouring  the  decomposition  and  waste  of  that  noaterial. 
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tuns  consiflUng  of  sandstone,  has  a  much  les»  di-grw  irf 
sterility  than  in  those  plains,  because  the  surface  of  the 
subjacent  rock  impede»  the  progress  of  the  water,  and 
consequently  retains  it  in  tlie  «oil*.  It  ha«  Ikch  Kulfi- 
ciendy  proved  by  experimenU,  that  plants  caii  grow  in 
pure  sand,  when  furniï^hed  with  the  necessary  quantity  of 
water.  A  subjacent  rocky  surface  has  an  entirely  (lifiendil 
dfect  upon  soil  wliidi  î  s  very  retentive  of  moisture,  tiptm 
R  day  aoil  for  example,  as,  in  that  case,  the  humuUt;  u 


*  The  reason  bere  «ssigned  i>  cnnËrnied  lij  name  obwmtlaiM  Ae- 

Uvered  bv  one  of  Ihe  latest  and  most  iiiluUigent  »r  the  Engliih  wri- 
ters on  Bi^nilttlre.  "  If,"  sara  Atr  ManbiH,  "  the  Kversl  alMa" 
(viz.  the  BubsoU  and  base)^  areof  m  totuea  tcxlure.  ostopemiil  the 
watcra  of  raina  Id  pa»  quickly  downwaril,  without  bcin);  in  toy  lul- 
Hcient  degree  irreated  b;  the  rail,  the  Isjid  mijr  be  said  tu  be  wortli- 
les»  to  agriculture."  He  add»,  "  Brfote  we  suggest  ati;  improve 
ment  of  landa  of  the  latter  description,  il  will  be  proper  to  prenÛK, 
Hurt  many  of  the  light  sandy  «oils  of  Noriblk,  which  wnuld  other. 
wit  be  unïfonnlï  nbsorlicd  to  a  print  iii.'|itli.  hiiv,^  o  Ihin  cjrth> 
substance,  or  "  Fan,"  whicb  intervenes  between  the  soil  an<l  the 
nubsciil,  uiid  whicli  is  of  such  a  texture,  as  to  chnl  (he  dtsrciit  of 
rain  waters,  and  thereby  roUin  thi^ni  the  longer  in  the  soil,  as  well 
as  to  prevent  the  manure  it  («nlains  from  beinj^  eanied  away  by 
their  rapid  descent  i  yet  suftidently  pervious  tu  prevent  a  surcharge 
of  moisture  from  injuring  the  produce.  To  this  fortunate  u-ircurii- 
stance  i»  ]>rinct|ially  owing  the  fertility  of  the  lanilsof  East  Norfolk  : 
for  wherever  this  filler  luippcns  to  lie  broken  by  the  jiluugh,  or 
otherwise,  lliu  soil  beL-omes  unfertile,  and  continue»  to  be  so  for  a 
length  of  years."— (5«:  Xar/olk,  vol  i.  Jiage  11.)  "  Tliia  thct  apllv 
suggests  the  exjiedient  iif  iuiprovinf^,  or  frei^h  forming,  a  filter  of 
this  kind  (  seeing  how  capable  it  is  of  |)rodueing  so  many  valuable 
advantages  ;  the  more  esjwcially,  as  it  is  probably  the  Norfolk  pan 
owes  its  origin  to  fortuitous  art,  ratbcr  than  to  nature." — !,See  Xot- 
folk,  vol.  i.  page  12.)  >■  .\  niiilslone,  or  other  heavy  wheeUsliape-t 
stone,  made  to  run  upon  ils  e^lgo,  in  Ihe  bottom  of  the  plough-fniro» 
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icreased  to  a  prejudicial  degrtt'.    In  land  of  this  nature, 
substratum  of  rock  having  the  pro|X}rty  of  drawiug  off 
»  water  would  be  uaefiil. 
^'  ^^P9ie  dUkxeat  oonditioiis  of  roeka  with  rq;aid  lo.cdor 
^^^-mqr  havemneiiidiiect  influenoe  upon  the  yngaar  at 
Heat,  whether,  imparted  to  the  v^etaMe  eofl  by 
■iin*i  nysyor  geoerated  by  various  chemical  proeeesoi 
die  earth  itsdl^  penetrates  to  the  surface  oC  the  sub*, 
aceot  rocks,  and  is  more  or  less  drawn  from  it  in  a  long- 
er or  shorter  time.     Columella  observes,  that  rocks  in. 
the  upper  part  of  the  soil  are  prejudicial  to  vines  and 
L.'^'trees,  but  in  the  lower  part  cool  them.     The  heat  of' 
-  ^aoffl  will  be  more  or  less  drawn  from  it,  according  to 
.  ^tfie  greater  or  less  conducting  power  of  the  subjacent. 
K^t  rock.      Compact  crystalline  rocks  are  probably  better 
^'^  oooductors  of  caloric  than  those  which  are  of  looser  teXi- 
^  ^  ture  ;  siliceous  rocks  than  argillaceous  and  calcareous 
ones.      The  influence  of  the  subjacent  rock  must  be 
greater  in  this  .respect,  in  propordoii  to  the  thinness  of 
the  superincumbent  soil.     The  effect  of  the  abduction 
of  casloric  is  more  particularly  sensible,  where  the  roots 
of  cultivated  plants  touch  the  rock,  a  circumstance 


(the  tliiclmen  of  it«  edge  being  equal  to  the  width  of  the  furrow), 
bjr  the  help  of  an  axle  and  wheels,  would  greatly  compress  a  light, 
porous  tubsoiL  The  idea  of  forming  a  pan  artifidallj,  struck  me 
first  In  Norihlk  t  and  time  and  experience  have  strengthened  it  If 
the  experiment  be  made  on  a  compressible  si^bsoil^  as  sandj  loam, 
or  the  soft  rubble  which  sometimes  intervenes  between  an  absorbent 
0oil  and  an  open  rock,  there  can  be  little  doubt  of  its  success.  But 
on  loose  open  gravel,  which  is  not  sufiidently  mixed  with  tenacious 
mould  to  sheath  it,  and  lying  on  an  open  base*  leas  utiUty  may  be  ex- 
pected  firom  it." 

G  2 
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wliich  »e  often  stv  ill  vineyards.  The  Tine  frequenl]j 
thrives  miiarkably  on  the  declivities  of  mountains,  in 
which  it  sends  its  rwils  among  fragments  of  stoiir*.  Kx- 
perience  shows,  that  the  quality  of  winu  is  influt-ncwJ  by 
the  diferent  conditions  of  the  stones,  among  which  viuw 
are  planted.  Albertus  Mapnus  ha»  obserTed,  that  tlie 
vine  thrives  well  in  eartii  whith  is  misted  with  fragment» 
irfblock  rwoKng  slate  ;  and  Humboldt  remarks,  tliat  the 
vines  which  grow  upon  the  mountains  of  the  valU-y  uf 
the  Rhine,  consisting  of  black  clay-slate,  aflord  an  excel- 
lent wine.  At  llie  Cape  of  Glood  Hope,  also,  the  vine 
thrives  well  in  a  soil  produced  by  the  decouipo^tion  of 
clay-alatc,  and  mixed  with  fragments  of  it  *.  It  is  pro- 
bable, tliat  the  adaptation  of  this  sort  of  soil  to  the  cul- 
tivation of  the  vine,  depends  upon  its  slow  oooductin); 
power,  and  U}xni  its  rapidly  imbibing  the  rays  of  the  *uii, 
on  account  of  its  dark  colour,  and  thus  iocrvaàng  the 
heat  of  the  ground. 

Hitherto  "T  have  only  s]V)ken  of  the  jtrarimotr  in- 
fluence of  r<x;ks  upon  plants  ;  but  it  cannot  be  deiued, 
that  the  rcpiotc  cfEi'cts  which  they  produce,  (inasmuch  as 
vegetable  soil  is  derived  from  them,  and,  therefore,  the 
quahties  of  this  soil  depend  in  a  great  measure  upon  their 
nature,)  are  of  greater  importance. 

It  is  from  the  rocks  which  constitute  the  crust  of  the 
earth,  that  the  principal  portion  of  productive  soil  is  de- 
rived. Although  other  substances  belonging  to  the  ani- 
mal   and    vegetable    kingdoms,    arc    necessary   for    the 


•  rirfc  Dr  Atlnin  of  Calcutta's  Komarka  on  the  Kwks  and  Soil  of 
Constantia  at  the  Cape  of  HckxI  Hojw,  in  nn  early  number  of  the 
Edinburgh  Philosupliical  JouniaL 
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tiourishment  of  plants,  a  soil  consisting  chiefly  of  inoi^ 
ganic  particles  is  still  more  necessir j,  both  for  sustaimng 
their  roots,  and  for  receiving,  retaining,  and  pertly  also 
preparing  nutrition  for  them  ;  for,  acoofding  to  accurate 
observations,  some  inorganic  substances  exert  an  influ^ 
ence  upon  the  decomposition  of  animal  and  v^etable  re- 
mains. These  effects  vary  much  according  to  differences 
in  the  aggregation  and  chemical  nature  of  the  inorganic 
parts  ;  of  which  circumstances,  however,  the  different  qua- 
lities of  rocks  are  the  ultimate  cause. 

Two  kinds  of  productive  soil  may  be  distinguished 
with  regard  to  their  origin.  The  soil  has  other  originated 
in  the  place  in  which  it  now  is  from  the  subjacent  rock, 
or  it  has  been  transported  to  the  places  in  which  it  is  now 
found  by  some  power,  especially  by  that  of  water.     The 
first  kind  may  be  named  untransported^  the  second  frans- 
ported  soil.     To  the  first  kind  of  soil  is  to  be  referred  a 
great  part  of  the  soil  which  covers  the  summits  and  de- 
clivities of  mountains,  and  to  the  other,  the  soil  which 
fills  the  bottoms  of  valleys,  as  well  as  a  great  part  of  the 
loose  soil  of  extensive  strata  in  hilly  countries  and  plains. 
Untransported  soil  is  generally  thinner  than  the  trans- 
ported ;  and  of  the  two  the  latter  is  that  which  most  fre- 
quently occurs  in  low  land.     The  first  kind  of  soil,  the 
untransported,  is  found  to  be  more  or  less  similar,  in 
its  principal  constituent  parts,  to  the  rocks  from  which 
it  has  originated;  in  the  other  kind,  the  transported 
soil,  on  the  contrary,  the  parts  which  were  originally  in 
connection,  have  been  variously  separated  and  mixed,  by 
the  agency  of  the  powers  by  which  its  transportation  was 
effected. 

The  quantity  and  quaUty  of  the  soil  derived  from 
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ihe  disintegration  of  rocks,  musi  depnid  iiptm  the  in> 
Inn-  of  these-  rock^;  its  quality  Wing  determined  I); 
thp  constituent  parts  of  thf  rock  from  which  it  origina- 
ted, and  its  quantity  being  proporiioned  to  the  gnotcr 
or  lexB  degree  in  which  Iht-  ruck  may  resist  decompoa- 
tion. 

The  didnt^^tion  of  rocks,  nml  tiieir  uonverùon  into 
loose  earth,  are  partly  mfchaniml,  and  partly  rAenirai. 
The  principal  inechanlcttl  powers,  by  which  disintegnu 
tion  IB  effected,  are,  1^,  The  weiglit  of  the  loosened 
ports  ;  2d,  \Vater,  not  merely  in  its  liquid  and  mobile 
Btate,  but  also,  and  that  ehiefly,  in  the  stale  of  ice  ;  Set, 
Th«root»of  vegetables  in  general,  and  especially  of  trees- 
These  powers  usually  act  more  or  leas  in  conjunction, 
and  tile  cffix-ts  producetl  by  thin  union  are  in  many 
cones  almost  incredible. 

The  disintegration  of  rocks  commences  in  thosr  pnn< 
where  the  power  of  cohe«ion  is  leaiit  energetic,  llcnts 
lake  place  owing  to  the  unequal  attraction  of  parts,  and 
also  in  the  direction  of  planes,  in  which  heterogeneous 
parts  are  in  contact;  and  in  this  manner  the  original 
structure  of  rocks  determines  the  first  steps  of  their  dis- 
integration. Water,  which  enters  into  the  minute  fissures 
of  rocks,  bv  the  jMwer  of  capillary  attraction,  is  ex- 
panded by  congelation,  and  thus  overcomes  the  cohesion 
of  jiarts,  and  produces  rents.  The  roots  of  trees  acting 
as  wedges,  produce  the  same  effect  in  a  wonderful  de- 
gree, a  phenomenon  which  has  IxH'n  so  well  illustmtcd 
by  AnniEUs  Seneca,  in  his  Natural  Questions.  "  Let  us 
consider,"  says  he,  "  how  great  a  |>ower  is  exerted  by  tlic 
most  minute  seeds,  which,  althougii  at  fii'st  small  a,s  they 
are,  can  scarcelv  find  a  place  in  tlu'  civ\ices  of  rocks,  vet 
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"f  ÊSt  kngth  grow  to  such  a  size  as  to  rend  asunder  vast 
^^  Mdts,  OYertuming  crags  and  cliffs,  by  the  power  of  their 
in  5rérf  minute  and  ddicate  roots.*"     The  parts  of  rocks 
■>  loosened  by  these  powers,  are  entirely  separated,  and  are 
n  carried  to  a  great  or  less  distance,  by  streams  of  water, 
and  in  the  hij^er  regions,  by  the  power  of  winds.     In 
hi  cliffs  and  jHnedpices  which  have  been  formed  by  the  split- 
if   ting  of  masses  of  rock,  effected  in  the  manner  above 
•i   described,  the  loosened  parts  often  lose  their  stability  ; 
r    and,   fdlowing  the  direction  of   gravity,  £blD  to  the 
I    ground,  an  effect  which  has  also  been  described  by  Se- 
p     neca  in  another  place.   **  Nor    is  it  alone  probable,^ 
«ays  he,  ^  tiiat  rocks  are  split  asunder  by  their  mere 
weight,  but  also  when  streams  of  water  are  carried  over 
them,  the  continual  moisture  works  into  the  joinings  of 
the  rock,  and  daily  takes  away  a  portion  of  the  connect- 
ing matter,  and,  if  I  may  so  speak,  abrades  the  skin  by 
which  it  is  contained.     At  length,  in  the  course  of  ages, 
this  gradual  detrition  so  much  diminishes  the  supporting 
parts,  that  they  can  no  longer  sustain  the  weight.   Then 
masses  of  vast  size  fall  down,  and  the  rock  tumbling 
from  its  ancient  seat,  overwhelms  whatever  lies  below.*" 
The  cohesion  of  some  rocks,  especially  argillaceous  ones, 
is  so  slight,  and  their  porosity  so  great,  that  their  small- 
est parts  imbibe  water,  and  are  sensibly  softened  by  it, 
im  efiect  which  is  much  assisted  by  the  freezing  of  the 
water.    This  mechanical  change  is  experienced  by  the  dif- 
ferent varieties  of  common  clay,  slate-clay,  and  some 
other  rocks. 

Chemical  powers  often  act  in  conjunction  with  mecha^ 
nical  ones,  in  breaking  down  rocks,  the  former,  the  che- 
mical, frequently  finishing  what  had  been  b^^  by  the 
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latter.  Mechanical  i>owiirs  only  diangin^  tlie  oggrrga- 
tUm  of  rocks,  may  break  down  their  parts  to  a  cenain 
nze,  according  to  their  different  nature;  cheniiud  poweis, 
again,  which  chanpe  the  Tiaturc  of  substances,  ilistruy 
the  connection  of  the  nunute  parts  of  rocks.  Wht-n  cliiv 
mical  is  preceded  by  mechanical  action,  it  is  much  a»«sl- 
ed  by  it.  The  latter  has  a  much  more  general  dTcct. 
as  all  rocks  are  subjectif  to  its  influence  ;  chemical  de- 
composition, on  the  other  hand,  acts  only  upon  «inif 
rucks,  and  in  these  only  upon  certain  part».  The  che- 
mical decomposition  of  rocks  k  chiefly  effi«ted  by  the 
oxygen  of  atmospheric  air  and  of  water  ;  but  we  are  al- 
so persuaded,  that  certain  cryptogoniic  plants,  intimately 
attached  to  the  surface  of  stones,  Lichen»  namely,  assisi 
in  their  destruction. 

The  oxygen  of  air  and  water  can  Mtly  affect  the  oon- 
Mtituent  parts  of  rocks,  which  have  a  greet  affinity  to 
it,  such  as  the  iron  and  sulphur  forming  pyrites,  oxydu- 
luus  iron,  oxydiiknis  ni;ini;ani>si',  or  the  «iiiif  suiiilajucs 
inixed  with  earth  or  carbonic  acid,  charcoal  and  bitumen. 
Very  solid  nnd  compact  masses  of  rock,  such  as  green- 
stone, which  arc  not  easily  affected  by  otlier  means,  are 
somctimescorrodedby  die  chemical  change  of  the  pyrites 
contained  in  them,  by  whicli  it  is  converted  into  a  hy- 
drate of  iron  *.  In  certain  other  rocks,  which  arc  also 
readily  broken  down  by  mechanical  agents,  clay -slate  for 
instance,  the  disintegration  is  much  accelerated  by  iIk' 
ilccomjiosition  of  tlie  pyiite.*.     The  osydiilous  iron  of 


"  The  oclire  vellon-  lolour  "lllic  ricciivcii  (■reoiisi. 
burgh,  ami  in  fienernl  in  many  traji  dislricts  in  llii.^  c 
l'y  the  decompile  il  ion  of  Ihe  inibeddeil  iron  pvritc». 
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jiihpir  is  comnKMily  converted  by  decomposition  into  a 
iqjrdnte  or  ochre.  The  carbonate  of  iron,  as  well  as  of 
iflMBganese,  which  sometimes  occur  in  rocks,  in  limestone 
iSiBck  for  example,  are  deprived  of  carbonic  add  by  the 
ooddation  of  thrir  bases.  Charcoal  and  bitumen,  which 
œ  sometimes  ccmtained  in  rocks,  limestone  and  argil- 
laoeous  ones  for  example,  are  dissipated  by  the  contact 
of  air,  so  that  rocks  which  were  originally  of  a  dark 
ooioarf  lose  it,  and  become  whitish.  Water,  as  a  chemi- 
cal agent,  contributes  so  much  to  the  decomposition  of 
certain  rocks,  that,  either  in  a  pure  state,  or  in  combina^ 
tion  with  carbonic  add,  it  dissolves  thdr  parts,  of  which 
gypsum  and  limestone  afford  examples.  In  certain  other 
minerals,  in  fdspar  for  instance,  a  separation  of  the  consti- 
tuent parts,  produced  by  the  contact  of  air  and  water,  is 
observed,  the  proximate  cause  of  which  has  not  hitherto 
been  discovered.  The  mass  is  decomposed,  its  lamellar 
atructure  is  converted  into  an  earthy  Mature,  the  alkali 
contained  in  the  felspar  is  extracted  by  the  water,  a  mine- 
ral is  produced,  to  which  the  Chinese  have  given  the  name 
of  KaoUn^  and  which  is  adapted  for  the  manufacture  of 
porcelain.  Granite  and  gneiss  occur  in  some  districts, 
the  fdflpar  of  which  is  decomposed  in  this  manner 
throu^  the  whole  mass, — adrcumstance  which  must  be 
of  great  importance  in  regard  to  the  formation  of  pro- 
ductive soiL 

Cryptogamic  plants  covering  the  surface  of  rocks,  and 
thriving  well  in  this  situation,  where  more  perfect  vege^ 
tables  could  not  grow,  seem  also  destined  to  promote  the 
chemical  decomposition  of  rocks, — an  effect  which  they 
produce  both  directly  and  indirectly.  As  they  imbibe 
the  water  of  the  atmosphere,  and  retain  it  like  a  sponge, 
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they  keep  up  a  conslaiil  applimtiun  of  this  substanoe  tn 
the  rock,  and  in  this  manner  contribute  indirectly  to  m 
decomposition.  There  are  somecryplogemieplantualw, 
which  consume  certain  portioriB  of  tlie  rocks  with  which 
they  are  in  contact,  corrode  their  surface,  and  dcstror 
tiif  cohesion  of  its  parte,  effects  which  may  cliiefly  be 
■CCTi  in  certwn  cryptogamic  plants  attached  to  cakaumu» 
rocks.  In  this  manner  one  sort  of  vegetation  preporr»  s 
place  for  another,  aiid  the  most  imperfect  vegetates  ant 
subservient  to  the  growth  of  the  more  perfect. 

^Vfter  premising  thus  much,  we  shall  now  proceed  to 
the  examination  of  the  principal  rocks,  in  so  far  as  re- 
gards their  connection  with  the  formation  of  productive 
soil,  beginning  with  those  which  reaiiit  decompontion  in 
the  highest  degree,  ainl  endinj^  with  those  which  «rr 
the  moat  conducive  to  tlie  formation  of  loose  earth  aiui 
«oil. 

In  the  first  class,  we  fJace  those  rocks  wbicJiexpcdcnec 
no  chemical  decomposition,  in  so  far  as  regards  their  prin- 
cipal mass,  and  whose  cohesitm  of  jjarls  is  so  great  tiiat 
mechanical  powers  can  only  open  tlieir  natural  fissures 
to  a  greater  extent,  and  thus  break  tliem  down  into  frag- 
ments. Of  this  kind  are  vitreotts  lava,  pure  quartz,  cont' 
pact  quartz,  Jli»ty  xlate,  and  porphyry  with  a  lil'iceoun 
basii.  On  mountains  consisting  of  these  rocks,  scarcely 
any  productive  soil  is  found,  and  frequently  none  at  all. 
They  are  usually  characterized  by  sterile  rocks  and  eUff*. 
the  bases  of  wliieli  are  covered  with  innumerable  rough 
fragments  of  stones,  retaining  their  sharp  edges  for  a 
great  length  of  time,  the  heaj^s  of  which  seldom  produce 
any  thing  else  tlian  mosses,  which  frequentlv  cover  the 
intcrstitcs  of  fragments,  occasionally  a  few  gra.sses,  and 
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sometimes  a  aolitaty  shrub  or  tree.   Examples,  Bennevis, 
Paps  of  Jura,  and  Morven  Hills.     Of  all  rocks,  vitreous 
volcanic  productions  are  the  least  capable  of  oontribudng 
to  the  formation  of  productive  soiL   Their  dark  coloured 
tracts  descend  from  volcanic  mountains  to  the  valleys  in 
fri^tful  sterility,  the  diinks  of  their  rugged  masses 
scarcely  affording  sufficient  water  for  the  roots  of  mosses*. 
To  the  second  class  we  refer  compact  Umegtone^  arock 
which  contributes  extensivdy  to  the  formation  of  the 
sol  d  crust  of  the  globe.     In  so  far  as  regards  its  princi- 
pal constituent  parts,  it  is  not  affected  by  atmospheric 
water  or  air  ;  but,  as  its  parts  have  but  comparativdy 
little  cohesion,  and  are  usually  separated  in  a  consider- 
able  d^ee  by  minute  fissures,  they  are  mare  liable  to 
be  broken  down  and  crumbled  by  mechanical  powers, 
than  those  of  the  rocks  belonging  to  the  firt^  class.     I|i 
districts  where  the  fundamental  rock  is  limestone,  the 
layers  of  loose  original  ecil  or  subsoil  are  thin,  and  filled 
with  numerous  fragments.     As  the  soil  arising  from  the 
disintegration  of  limestone  contains  a  great  proportion  of 
calcareous  matter,  it  is  neither  favourable  to  the  growth 
of  plants  in  general,  nor  to  that  of  the  greater  number  of 
vegetables  which  are  the  object  of  cultivation.     Soil  of 
this  kind  is  too  hot,  dry  and  stony  ;   hence  the  reason 
why  districts,  in  which  pure  limestone  rocks  predominate, 
are  often  sterile.     The  caise  is  different,  however,  where 
a  portion  of  clay  enters  as  an  ingredient  into  the  compo- 
sition of  calcareous  rocks,  for  here  the  soil  is  usually  very 


*  The  streams  of  Obsidian  in  Iceland,  Lipari,  Peak  of  Teneriffe, 
Ascension,  and  Mexico,  afford  striking  examples  of  the  &ct  stated 
above. 
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productive  ;  or,  where  rocka  of  a  different  nuturc  alwr- 
nate  with  masses  of  pare  limestone,  having  a  greater 
capability  than  il  of  conlribiiliug  to  the  formation  of  pro- 
ductive soil.  When  water,  containing  earbonic  acid, 
passes  through  limestone  rocks,  it  ditisolvcs  portions  of 
it,  and  deposits  them  in  other  plact?s,  hy  which  the 
decomposition  of  the  limestone  and  the  formation  of  loose 
earth  may  he  in  some  measure  accelerated. 

To  the  third  class  belong  chaik  and  gifpaum  ,-  whidi. 
in  ao  far  as  regards  tlicii-  decomposition  by  chemical 
means,  arc  of  a  similar  nature  with  compact  limestone  ^ 
but  possessing  a  much  slighter  cohesion  of  parts,  are  more 
liable  to  be  broken  dow^n  by  mechanical  means.  Water 
also  dissolves  gypsum,  and  thus  assists  in  its  disintegra. 
lion.  The  soil  arising  from  these  rocks  resembles  that 
produced  by  compact  limestone,  which  explains  the  want 
of  fertility,  observable  in  certain  gypseous  tracts  of  the 
North  of  Germany,  and  in  the  chalk  districts  of  Prance. 
The  fertility  which  we  see  in  certain  places  where  chalk 
is  the  fundamental  rock,  as  in  the  Isle  of  Wight,  Island 
of  Rugen,  Sic.  is  to  be  attributed  as  well  to  argillaceous 
and  marly  strata  alternating  with  the  chalk,  as  to  ihe 
greater  humidity  of  the  atmosphere,  by  which  the  dry- 
ness and  heat  of  the  soil  are  diminished. 

In  the  fourth  class  we  place  certain  rocks,  com)iosed 
of  different  minerals,  but  comjtact  in  appearance,  which, 
although  they  resist  mechanical  disintegration,  are  yei 
subject  to  chemical  action,  and  are,  by  means  of  it,  con- 
verted into  a  loose,  compound  productive  soil.  Of  lliij 
kind  are  basalt,  and  some  other  rocks  vciv  ncarlv  alUnl 
to  it. 

To  the    fifth  class   wc  refer   lhr.=c  rrvks   which    have 
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a  crystalline,  granular»  or  slaty  texture.     The  mutual 
adhesion  of  the  heterogeneous  parts,  of  which  they  con- 
ûst,   being,  in  general,  inconsiderable,  they  are  easily 
broken  down  by  mechanical  means,  and  thus  contribute  in 
a  high  degree  to  the  formation  of  productive  soil.     The 
felspar  contained  in  these  rocks,  on  account  of  the  dierai- 
cal  decomposition  which  it  readily  undergoes,  has  a  great 
effect  not  only  upon  the  quantity,  but  also  the  fertility 
of  the  soil  produced.     The  quartz,  on  the.  contrary,  as 
well  as  the  mica  and  hornblende,  long,  resist  chemical  de- 
composition; they  are,  however,  useful  in  this  respect,  that 
the  argillaceous  soil  ariûng  from  the  felspar,  has  its  tena- 
city diminished  ;  and  is  consequently  rendered  better 
adapted  for  vegetation,  by  being  intermixed  with  them. 
Granite  andgnm^,  of  all  truly  granular  crystalline  rocks, 
afford  the  deepest  and  most  fertile  soil,  aptly  compound- 
ed of  different  substances,  sufficiently  loose  in  its  aggrega- 
tion, and  capable  of  retmning  the  necessary  moisture. 
SchI  arising  from  the  disintegration  of  granite  is  unfa- 
vourable to  vegetation  only,  where  the  rock  abounds  much 
in  quartz,  and  where  the  superfluous  water  cannot  run 
off,  and  so  gives  rise  to  marshes,  which  produce  only  ve- 
getables of  inferior  quality  ;  of  which  we  have  examples 
in  the  granite  districts  of  Aberdeen.     In  such  places  as 
these,  peat  is  easily  generated,  which,  although  of  great 
use,  is  yet  much  less  advantageous  than  wood.     Syenite^ 
which  abounds  much  in  hornblende,  is  inferior  to  gra- 
nite, with  respect  to  the  production  of  fertile  soil  ;  and 
primitive  greenstone^  which  resists  disintegration  and  de- 
composition in  the  highest  degree,  occupies  the  last  place 
in  this  class.    In  the  series  of  slaty  crystalline  rocks,  mica- 
slate  is  next  to  gneiss  :  but  on  account  of  the  small  pro- 
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portion  of  felspar  whicl)  enters  into  it»  composition,  it 
does  not  n&brd  so  productive  a  soil. 

In  the  sixth  class  may  be  placed  the  slaty  r<»ckfc,  wh& 
ther  simple,  or  intimately  compounded,  which  do  not 
readily  undergo  chemical  decomposition,  but  which  eu- 
ly  separate  at  their  natural  tissures,  and  are  mechanically 
reaolTed  into  an  earthy  mass,  fomiing  a  paste  with  w*- 
ter,— circumstances  which  are  observed  chiefly  in  cfoy- 
nhte,  a  rock  of  much  importance  in  the  formadon  of 
productive  soil,  usually  jia-ssing  into  a  clayey  sort  of 
eartli. 

To  the  seventh  class  belong  the  coiigliinnrrated  nek», 
whose  parts  indeed  undergo  very  little,  if  any,  chemiaJ 
change,  but  are  easily  separated  by  mechanical  means, 
and  are  thus  converted  into  a  gravelly,  sandy,  or  earthy 
mBS8.  Of  this  kind  are  gra/wackc,  aid  red  aandttont, 
and  undntones  of  various  kinds.  Much  diversity  t»  ex- 
hibited by  these  rocks,  with  regard  to  the  facility  wjlii 

of  the  soil  arising  from  them  ;  drcumstances  which 
chiefly  depend  ii|>on  the  nature  of  the  cement,  and  its 
relation  to  the  parts  cemented.  The  disintegration  of 
these  rocks  is  tlie  more  easily  effected  that  the  cement  is 
abundant,  and  less  intimately  amnected  with  the  other 
parts,  that  is,  the  more  tliey  depart  from  a  crystalline 
nature  ;  on  which  account  greywacke  is  less  easily  con- 
verted into  soil,  than  the  common  varieties  of  sandstone. 
By  the  decomposition  of  greywacke,  a  loose  and  fertile 
soil  is  formed,  containing  [>articles  of  quartz  and  clay  in 
due  projwrtion  ;  on  the  other  hand,  by  the  decomposi- 
tion of  red  sandstone,  a  soil  is  frequently  produced,  a- 
iHumding  in  iirgillHcitnisiJarticli's  impregnated  with  iron. 
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and  therefore  stiff  and  cold.  The  variegated  sand- 
9Ume,  with  a  marly  c«nent,  not  unfrequently  afibrda  a 
pretty  fertile  soil  ;  the  quaderâondsiehè,  on  die  contrary, 
commonly  presents  a  sandy  and  arid  soil. 

Lastly,  in  the  eighth  class  we  shall  pboe  those  rocks, 
whether  simple  or  intimatdy  compounded^  whose  nature 
is  so  loose,  or  whose  parts  are  so  separated,  that  they 
fall  with  great  facility  into  an  earthy  mass,  and  are  also 
in  part  mechanical)y  reduced  by  water.  To  this  class 
belong  the  different  varieties  of  mari^  daie-day^  basalik 
and  volcanic  ttiffh.  These  rocks,  many  of  which  are  ex- 
tensively diffused,  are  of  much  importance  in  the  forma- 
tion of  productive  soil,  although  the  quality  of  the  earth 
produced  by  them  varies  much,  according  to  their  difiê- 
rent  natures.  Slate-clay  affords  an  argillaceous  soil  ;  in 
earth  produced  by  the  deoHnpomtion  of  mail,  the  clay  is 
diminished  in  proportion  to  the  greater  abundance  of  the 
calcareous  or  sandy  parts  ;  while  a  mixed  and  very  fer- 
tile soil  is  usually  generated  from  basaltic  and  vdcamc 
tufas. 

The  various  relations  which  exist  in  the  stratification 
and  position  of  rocks,  have  much  influence  in  producing 
a  diversity  in  the  soil  formed  immediately  from  their  de. 
composition.  This  diversity  cannot  be  so  great  when 
different  rocks  of  various  ages  occur  in  a  determinate  or- 
der in  horizontal  strata  ;  in  which  case,  the  uppermost 
bed  may  exhibit  a  great  extent  of  surhce  of  the  same 
nature.  When,  on  the  other  hand,  strata  of  rocks  of  diflê- 
rent  natures,  forms,  and  dimensions,  fdaced  at  different 
angles  of  inclination,  and  in  different  directions,  appear 
at  the  surface,  it  will  easily  be  understood  how  it  may 
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happen  that  tJie  soil  prudiiced  by  their  (l(.-com[xMttiuii 
niay  occur  of  very  (liffèrent  quulitR-s,  in  plates  ni>t  vcfj 
distant  from  each  oihei-.  The  nmnnrr  in  whi4.'h  the  soil 
is  influence<)  by  a  difTerence  in  tlie  armngiiiieiil  aiid  po- 
sition of  the  strata,  will  become  (evident,  on  comparing 
districts  in  which  one  particular  sort  of  rock  lies  beneath 
the  surface  in  liorizontal  strata,  with  «therB  in  which  the 
solid  substratuni  is  composed  of  various  rocks  differing 
in  their  inclination  towards  the  horizon.  In  districts  of 
the  former  kind,  the  qualities  of  the  soil  vary  in  gene- 
ral but  little  ;  in  such  as  are  of  the  latter  kind,  on  the 
contrary,  tliey  are  often  found  extremely  different.  The 
great  diverâty  of  soil  seen  in  England,  as  well  as  in 
Germany,  may,  in  fact,  he  partly  explained  by  the  dr- 
cumstance,  that,  in  those  countries,  the  nature  and  posi- 
tion of  the  strata  vary  every  where.  On  the  other 
hand,  the  great  similarity  which  pervades  the  snl  of 
Southern  Russia,  is  without  doubt  produced  by  a  uoi- 
formity  in  the  jxisition  aTid  iiicliiialion  of  (he  timcslone 
which  lies  immediately  under  the  soil. 

The  nature  of  the  principal  mass  of  the  strata  usually 
exerts  a  great  degree  of  influence  over  the  quahtios  of 
the  soil.  When  the  solid  substratuni  is  sandstone,  its 
effect  upon  the  soil  is,  in  general,  as  evidently  seen, 
though  not  perhaps  in  an  equal  degree,  as  when  it  is 
marl.  Exceptions,  however,  to  this  rule  sometimes  oc- 
cur ;  as,  for  instance,  when  the  principal  mass  of  a  rock 
which  resists  disintegration  in  a  high  degree  contains 
beds  that  arc  easily  reduce<l  to  eortli.  This  is  the  case 
with  the  shell  limestone  ( ni u sch el kalk stein)  of  Ger- 
many, the  mountains  of  which  are  not  nnfrcquently  co- 
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vered  with  a  clayey  soil,  which  has  ncyt  been  produced 
by  the  decomposition  of  the  principal  strata  themaehnei^ 
but  by  that  of  the  slate- day  and  argillaceous  marl  alter- 
nating with  them. 

Hitherto  we  have  considered  untransported  soil,  or  that 
produced  from  the  disintqpration  or  décomposition  of  the 
subjacent  rocks  in  the  places  where  it  occurs  ;  we  have 
now  to  examine  the  rdations  which  exist  between  the . 
subjacent  rock,  and  the  transported  soil  lying  upon  it 
The  nature  of  the  rock  does  not  indeed  influence,  excit- 
ing in  a  more  remote  degree,  the  transported  soil,  which 
has  been  carried  to  a  greater  or  less  distance  from  the 
places  of  'its  production,  by  the  agency  of  moving 
powers,  and  again  deposited  of  various  forms  and 
compositions.  However,  it  may  often  be  pliunly  seen, 
that  the  materials  of  this  soil  have  been  derived  from 
particular  rocks,  and  that  these  rocks  have  exerted  some 
degree  of  influence  over  the  formation  and  distribution 
of  the  transported  soil.  The  examination  of  these  ràa^ 
tions  is  of  great  importance,  because  it  is  with  secondary 
or  transported  soil  that  agriculture  is  principally  con- 
cerned. The  varieties  of  transported  soil  depend  chiefly 
upon  three  circumstances  :  Isty  The  nature  of  the  rocks 
from  which  they  are  derived  ;  ftdltfy  The  quality  and  ef- 
fect of  the  moving  powers  ;  SdZy,  The  changes  which  they 
may  have  undergone  after  their  formaticm. 

The  ori^  of  the  materials  which  enter  into  the  com- 
position of  transported  soil,  has  been  already  considered. 
From  their  difference  may  be  easily  explained  why  soil 
generated  from  the  debris  of  primitive  crystalline  rocks 
has  different  qualities  from  soil  which  has  been  derived 
from  strata  of  sandstone  or  marl. 

Hh 
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The  principal  powers  which  contribute  lo  the  trans- 
portntJOD  of  soil,  are,  The  weight  of  loose  niaases,  ice, 
and  water.  The  weight  of  loose  masses  is  a  cause  of 
transportation  which  we  frequently  see  in  operation.  By 
it  the  huge  cones  of  debris  at  tlie  base  and  upon  the  de- 
divities  of  precipices  and  mountains,  are  gradually  car- 
ried off  toward  the  bottom  of  the  valleys  ;  a  pheuomenoa 
which  can  scarcely  any  where  he  better  seen  than  in  the 
valleys  o(  the  Alps,  where  mountains  somelimes  occur 
evidently  consisting  of  debris,  and  clothed  with  trees  and 
^ubs,  or  covered  with  pastures,  the  masses  of  which 
arc  gradually  moved,  as  upon  inclined  planes,  by  the  ac- 
tion of  the  water  which  percolates  through  them. 

Ice  effects  the  transportation  of  rocks  and  debris,  with 
«  power  which  nothing  can  resist.  This  is  no  where 
more  conspicuous  than  among  the  glaciers  of  the  Alps, 
by  the  falling  of  which  great  heaps  of  stonesand  rubbish 
are  produced.  The  transportation  of  large  stoites  by 
means  of  ice  may  also  lie  sti>n  in  our  mountain  torrents 
in  winter.  Huge  masses  of  stone,  scattered  over  the 
plains  of  the  north  of  Germany  and  the  islands  of  Den- 
mark, and  often  very  prejudicial  to  agriculture,  whose 
Dortbem  origin  appears  to  be  established,  may  have  been 
carried  by  the  same  powerful  agent  from  Finland,  Swe- 
den  and  Norway,  into  those  countries,  at  a  time  when 
the  plains  of  northern  Germany,  with  the  other  fiat  dis- 
tricts along  the  shores  of  the  Baltic,  were  still  covered 
by  the  waves  of  the  ocean. 

In  the  formation  of  transported  soil,  water  usually 
exerts  a  great  degree  of  power.  By  means  of  it,  not 
only  are  vast  masses  transported  to  the  greatest  dis- 
tances, hut  their  parts  are  at  the  same  time  crumbled 
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down  and  mingled  together.  To  these  operatkm  are 
to  be  attributed  the  various  terminations  of  diffisvent 
soils  at  horisontal  distances,  as  wdl  as  the  diflisKnt  al- 
ternations of  their  strata  at  vertical  ones.  The  power  at 
mXec  in  the  formation  of  transported  sofl  varies»  not 
onl J  according  to  the  different  inrlhiationsof  its  chamwi, 
but  also  in  regard  to  the  form,  ùe^  and  weight  of  the 
parts  carried  off  by  it  ;  for  which  reason,  in  the  forma. 
ti<»i  of  such  soils,  the  same  phenomena  take  pbce  oo  a 
large  scale,  that  we  see  oo  a  smaUer,  in  performing  the 
operations  of  breaking  and  washing  the  cres  of  metala. 
For  the  same  reason  that,  in  these  processes,  the  larger 
particles  subside,  while  the  smaller  are  propelled,  fiom 
which  again  the  heavier  particles  of  ore  are  sooner  da^ 
posited  than  the  lighter  ;•  in  plains  in  the  vicinity  of  a 
mountain,  covered  with  transported  soil,  stones  and  de- 
bris are  usually  seen  first,  then  earth,  clay,  and  sand  mixed 
together,  and  farther  on,  finer  sand,  with  strata  of  day. 

Transported  or  seccmdary  soil,  produced  by  watw» 
according  to  the  mode  of  its  formation,  is  divided  into 
four  daases,  viz.— 1.  Soil  of  Valleys  ;  S.  Btver  Soil  ; 
S.  Lake  Soil;  4  Marine  Soil 

1.  «Sbt/g^FofiQft.— -It  is  washed  down  by  rain  and  snow 
water,  and  partly  abo  produced  by  rivulets,  which  cany 
off  the  loose  parts  firom  the  dedivities  of  mountains  to 
the  plains.  The  nature  of  this  soil  in  general  clearly 
shews  the  nearness  of  its  origin.  Its  depth  is  always 
greatest  in  the  bottom  of  the  valley,  and  gradually  di- 
minishes toward  the  dedivities  of  the  mountains.  The 
curvature  of  tbediflRerent  strata  is  usually  accommodated 
to  the  irregularity  of  its  external  form,  so  that  when  a 
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aeCÙaa  U  made  of  then»,  they  exhibit  a  series  of  parallel 
curved  lines, 

S.  River  5oi/,  or  the  soil  found  in  the  beds  and  bank» 
of  rivers,  and  which  is  produced  by  the  continual  propel- 
ling power  of  large  rivers.  ïo  this  class  belong  two 
diflerent  kinds  :  \at.  Soil  containing  pebbles  of  various 
MKes,  produee<l  by  the  power  of  torrents  in  the  \-idnity 
of  mountains  ;  and,  Sd,  Earth  or  mud,  dqxjsJted  io  the 
beds  of  rivers,  in  places  at  a  distance  from  niountiiin*. 
A  peculiarity  of  river  noil  in  general  is,  that  it  is  mueh 
extended  in  length,  while  its  breadth  is  comparatively 
but  small.  The  different  layers  have  neither  so  much 
irregularity  as  in  the  preceding  kind,  nor  are  they  w 
precise  in  arrangement  as  io  the  following. 

3.  Lake  Soil,  deposited  at  the  bottom  of  still  water. 
To  tliia  daiw  is  to  be  referred  the  soil  in  the  bottom»  of 
valleys,  which  hod  formerly  been  lakes,  cither  separate 
or  connected  with  rivers.  The  horizontal  dimensions  of 
this  kind  of  soil  aro  often  ttior-  or  k'>-  w|U!il.  Some- 
times, indeed,  the  length  is  greater  than  the  breadth  ;  not, 
however,  in  tiiu  same  degree  as  in  soil  deposited  in  the 
bed  of  rivers.  The  surface  is  usiiollv  plane,  and  the  dif- 
ferent strata  alternate  in  a  parallel  manner. 

4.  Marine  Sml,  that  is  to  say,  the  mud  of  the  an- 
cient ocean.  It  is  the  greatest  of  all  in  its  extent,  both 
in  a  horizontal  and  a  vertical  direction.  Its  surface  is 
more  or  less  unchdated,  very  seldom  even.  Its  masses 
are  both  very  thick  and  very  uniform  in  composition. 
Different  and  alternating  strata,  however,  do  occur, 
whose  forms  and  dimensions  are  u^iually  more  or  less 
regular,  and  which  are  not  unfrequently  undulated. 

Soil,  after  being   formed,  is  acted  upon  by  natural 


-WITH  AGEICULTURE  AND  PLANTING.      485 


in  various  ways.  The  atmosphere  is  perpetually 
Modifying  it;  rivers,  waves,  and  winds,  act  here  and 
4hete  upon  its  surface,  and  alter  its  external  form  ;  wa- 
lor  introduces  into  it  the  substances  which  it  holds  in  so- 
lution. The  different  constituent  parts  of  soil  act  upon 
Mch  other  chemically,  and  in  this  manner  new  decompo- 
^flteioDS  and  mixtures  are  produced  ;  and  this  chemical 
diange  is  increased  by  the  action  of  vegetables,  as  well 
MB  of  bodies  deriving  their,  origin  from  both  organic 
miDgdoma. 

From  what  has  been  said  of  the  relations  existing  be^ 
tween  the  masses  of  which  the  solid  crust  of  the  globe  is 
isomposed,  and  the  loose  earth  or  soil  by  which  it  is  co- 
irered,  it  appears  evident  enough  (Hausmann  concludes) 
that  they  have  great  influence  over  its  formation  and  na- 
ture, and  therefore  upon  the  more  perfect  vegetables, 
-jmd  especially  those  which  are  the  objects  of  cultiva- 
tion ;  and  that  although  the  fertility  of  the  soil  is  much 
increased  by  these  vegetables  themselves,  yet  the  first 
foundation  of  their  vigour  is  derived  from  the  disinte- 
gration and  decomposition  of  rocks.  If  this  be  correct, 
the  constitution  of  the  solid  crust  of  the  earth  has  a 
much  more  extended  influence.  For,  by  preparing  a 
ludbitadon  for  the  greater  and  most  important  parts  of 
plants,  it  also  exerts  a  high  degree  of  influence  upon  the 
■aiwnmlg  which  derive  their  sustenance  from  them,  and,  i^ 
the  same  time,  affords  the  means  of  subsistence  to  man  *. 

*  Those  who  fisel  disposed  to  examine  the  connection  of  Geology 
and  Agriculture,  will  find  many  additional  details  and  views  given  in 
'  Hau8mann*s  work,  of  which  the  above  may  be  considered  in  some  de- 
gree as  a  condensed  view. 


FOSSIL  ELK  OF  IRELAND. 


ACCOUNT  OF  THE  tUlSH  ELK,  F088IL  KLKPHAST  OR  MAM- 
MOTH, AND  THE  MAGTODOK. 

As  the  Irish  Elk.  the  Fossil  Elephant  or  Mammoth, 
an<)  tlie  Mastodon,  are  among  the  most  remarkable  of  the 
fossil  and  extinct  species  of  quadrupeds  mentioned  in  tbe 
preceding  pages  of  this  work,  we,  with  the  view  of  6r- 
ther  gratifying  the  curiosity  of  our  readers,  now  lay  be- 
fore them  the  following  additional  details  from  the  writ- 
ings of  Cuvier,  Goldfuss,  and  others. 

1.  Fostit  Elk  of  Ireland,  Cervus  megaceros  •. 
(  NtHeed  1  p.  îm.  ) 

One  of  the  most  magnificent  of  the  bisulcated  animals 
met  with  in  a  fossil  state  in  tlie  British  Idands  is  (he 
Elk  of  Ireland,  the  Cervii»  megaceros.  Bone*  and 
horns  of  vast  size  of  this  species  are  almost  daily  dug  out 
of  the  bogs  and  marl  pita  of  Ireland.  Similar  re- 
mains have  been  met  with  in  alluvial  strata  in  Britain, 
and  also  in  the  Isle  of  Man. 

"  So  frequently  do  these  remains,"  Mr  Hart  remarks, 
"  occur  in  most  parts  of  Ireland,  that  there  are  very  few 
of  the  peasantry  who  are  not,  either  from  personal  ob- 
servation nr  report,  acfjuninteii  with  them  by  the  familiar 

■  John  Hart,  Esq.  Member  of  the  Royal  Collie  of  Surgeons  in 
Ireland,  some  time  ago  sent  to  me  n  copy  of  a  very  interesting  tract 
entitled  "  A  Description  of  (he  Skeleton  of  the  Fossil  Deer  of  Ire- 
land, Cervia  megaema  ;  drawn  up  at  the  instance  of  tbe  Committee 
of  Natural  Philosophy  of  the  Royal  Dublin  Society."  The  details 
In  tbe  text  are  extracted  from  Mr  Hart's  memoir,  and  the  engraving 
of  the  Elk  ia  cojùed  from  Mr  Hart's  litbograpliic  delineation. 
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of  the  horns  of  **  the  olddeer.^  Indeed  in  Mme 
of  the  cxnintiy  they  have  been  found  so  often,  that 
from  being  regarded  as  objects  of  any  extraordinary 
tfiey  liave  heea  either  thrown  aside  as  lumber, 
applied  to  the  oonunonest  economical  uses  *. 
^  I  bare  made  diligent  but  fruitless  search  for  an  ac- 
count of  the  particular  time  when  any  of  these  remains 
wme  first  discxnrered.  As  they  genendly  occur  in  marl, 
it  is  moat  likely  that  they  did  not  b^n  to  attract  atteii> 
lion  until  the  advanced  state  of  agriculture  had  created 
mfk  increased  demand  for  that  mineral  as  a  manure.  We 
«an  very  easily  imagine  the  astonishment  which  the  ap* 
pearanoe  of  horns  so  large,  and  of  such  strange  form, 
must  have  excited  in  the  minds  of  those  who  discovered 
them  for  the  first  time,  and  how  readily  they  obtained  a 
place  in  the  haU  of  some  "adjoining  mansion,  where  they 
were  dqKMdted  as  an  ornament  of  great  curiosity,  from 
Che  cootiast  which  they  formed  with  the  horns  of  the 
«pedes  of  deer  known  at  present  In  this  way  we  may 
aooount  for  the  preservation  of  so  many  specimens  as  are 
fimnd  in  the  possession  of  the  gentry  in  different  parts 
oftMsoountry. 

'<  V^  latdy  an  entire  skeleton  of  the  Irish  Elk  was 
du^iipiiltbatoouiilary.  The  following  statemoit  of  the  dr- 

*  In  a  Seport  which  Mr  Hart  made  to  the  Committee  of  Nstu- 
nl  PUloaophy  of  the  Royal  Dublin  Society,  and  which  was  printed 
in  their  Proceedings  of  July  8.  1824,  he  alluded  to  an  instance  of  a 
{Mdr  of  these  horns  having  been  used  as  a  field  gate  near  Tipperary. 
flfaMe  that  he  has  learned  that  a  pair  had  been  in  use  for  a  shnilar 
puipese  «fltr  Newcaatk,  county  of  Wicklow,  until  they  were  de- 
coa^raaed  by  the  adâoii  of  the  weather.  There  is  also  a  specimoi  ia 
Charlemont  House,  the  town  residence  of  the  Earl  of  Charlemont^ 
which  is  said  to  have  been  used  for  some  time  as  a  temporary  bridge 
a  rindet  in  the  county  of  Tyrone. 
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cuinaUnces  umler  wliicli  the  bones  were  found,  with  tliiar 
geological  poailiou,  was  laid  before  the  Dublin  Sodrty, 
in  B  letter  from  Arclidean  Mauiisell  to  the  Right  Hon. 
George  Knox. 

"  Middleton  lodge,  March  8.  18S5- 

"    HY  SEAR  filB, 

"  I  drferred  replying  to  your  letter  of  the  lat,  bs  it 
was  my  intention  to  proceed  to  Limerick  in  a  few  day», 
and  I  was  anxbua  to  look  over  some  notes  I  had  taken, 
and  wliich  I  left  there,  of  the  drcumstimces  connected 
with  the  discovery  of  the  fossil  remains  which  the  Royal 
Dublin  Society  liave  received.  As  I  have,  however, 
been  obliged  to  postpone  niy  departure  for  several  days, 
I  can  no  longer  defer  offering  my  best  thanks  for  the 
kind  manner  in  which  you  have  received  the  conjectures 
which  I  formed  upon  a  subjeet  to  which  my  attentioD  waa 
directed,  by  having  fortunately  been  present  before  the 
Ixmes  wcTc  disliirbiHi  frum  the  siluittion  in  «-Iiicli  ihey 
had  lain  during  a  periixl  winch  I  apprehend  it  would 
not  be  easy  to  define.  I  am  sensible  that  any  considera- 
tion which  may  have  been  attached  to  my  obscr%ati(>ns 
should  be  attributed  to  the  interest  which  the  siilijett 
itself  is  calculated  to  excite,  rather  than  to  any  ability 
of  mine  to  do  it  justice.  The  opinion  which  I  t<x)k  the 
liberty  of  communicating  to  you  was  formed  after  some 
consideration,  and  although  I  had  not  the  most  remote 
idea  of  its  being  worthy  of  any  attention,  I  can  have  nn 
objection  to  your  making  anv  use  of  it  wliich  vou  may 
conceive  exj)e<lieiit.  There  is,  I  conceive,  much  inte- 
resting material  for  speculation,  resulting  from  the  dis- 
covery of  these  fossil  remains,  and  the  first  that  natu- 
rally occurs  is  the  manner  in  which  the  animals  were  de- 
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stroyed,  and  the  bones  so  sbgularly  preserved.     I  stat- 
ed, in  the  hasty  sketch  which  I  gave  you  of  my  theory 
upon  this  pdnt,  that  I  apprdiended  they  must  hiive 
been  destroyed  by  some  overwhehmng  deluge,  that  they 
were  probably  drowned  upon  the  hills  where  they  had 
taken  refuge,  as  the  waters  rose,  and  that,  as  they  sub- 
sided, they  were  drawn  from  thence  into  the  yalley  in 
which  they  were  found;  that  the  agitation  of  the  waters 
had  occasioned  such  a  dispersion  of  the  bones,  when 
the  ligaments  disserved,  as  would  account  for  their  ha- 
ving been  scattered  in  the  way  in  which  they  were 
found,  and  that  the  deposite  of  shell  marl,  with  which  I 
supposed  the  water  to  have  been  turbid,  had  so  com- 
pletely protected  them  from  atmospheric  influence  as  to 
prevent  their  subsequent  deomiposition.      To  enaUe 
you  to  form  some  estimate  of  the  reasonableness  of  this 
supposition,  it  is  necessary  that  I  should  endeavour  to 
explain  the  situation,  be.  of  the  valley  and  the  adjoining 
hOls.     The  valley  in  which  the  remains  were  found  con- 
tains about  twenty  plantation  acres,  and  the  soil  con- 
gbts  of  a  stratum  of  peat  about  a  foot  thick,  immediately 
under  this  a  stratum  of  shell-marl,  varying  from  1^  to 
^  feet  in  thickness;  in  this  many  of  the  shells  retain 
their  original  cdour  and  figure,  and  are  not  marine; 
under  the  marl  there  is  a  bed  of  light  blue  elay  ;  through 
this  one  of  my  workmen  drove  an  iron  rod,  in  several 
places,  twelve  feet  deep,  without  meeting  oppositi(Xi. 
Most  of  the  bones  and  heads,  eight  in  number,  were 
found  in  the  marl  ;  many  of  them,  however,  appeared 
to  rest  cm  the  day,  and  to  be  merely  covered  by  the 
marl.     The  remains  were  disposed  in  such  a  manner 
as  to  prevent  the  possibility  of  ascertaining  the  exact 
ccHnponent  parts  of  each  skeleton  ;  in  some  places  por« 
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tJ0H8  were  found  removed  many  yards  from  otlitrs,  and 
in  no  instance  were  two  bones  found  lying  close  to  «ach 
other.  Their  position  also  was  Bing;ular  ;  in  one  place 
two  heads  were  found,  with  the  antlers  entwined  in  each 
other,  and  immediately  under  them  a  large  blade-bone; 
m  another,  a  very  large  head  was  discovered,  and  al- 
though a  most  dihgent  search  was  made,  no  part  of  the 
skeleton  found  ;  within  some  hundred  yards,  in  ano- 
ther, the  jaw-bones  were  found,  and  not  the  head.  The 
conclusion  which,  I  conceive,  may  fairly  be  deduced 
from  such  a  position  of  the  various  parts  of  the  anim^ 
is,  that  there  must  have  been  some  powerful  agent  em- 
ployed in  disperedng  them  after  thdr  death  ;  and  as  I 
consider  it  impossible  that  their  own  gravity  could  have 
be«n  sufficient  U>  sink  them  througii  the  various  strata, 
I  conceive  these  must  have  originated  subsetjuently  to 
the  dispersion  o£  the  bones.  I  also  think,  that,  if  they 
Iwd  been  exposed  for  any  time  to  atmosplieric  influence, 
they  never  could  have  been  jircsoried  in  their  present 
extraordinary  perfection. 

"  The  hills  immediately  adjoining  tiiis  valley  are 
composed  of  limestone,  with  a  covering  of  rich  mould 
of  various  degrees  of  thickness.  One  of  them,  whose 
base  is  about  thirty  acres,  rises  directly  from  the  edge 
erf  the  valley,  with  sides  very  precipitous,  and  in  one 
place  perfectly  perpendicular,  of  naked  limestone.  In 
every  part  of  this  hill  the  superficies  comprises  as  much 
stone  as  mould  ;  on  the  side  nearly  opposite,  the  hill  is 
equ^y  high,  but  the  sides  not  so  steep,  and  the  cover- 
ing of  mould  thicker  ;  on  the  other  sides  the  ground  on- 
ly rises  in  some  degree  (twenty  or  thirty  feet  perhaps), 
and  consistB  of  a  thin  mould,  and  immediately  under  a 
very  hard  limestone  gravd.       Indeed,   except    where 
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nestooe  forms  the  substratum,  this  is  the  character  of 
I  the  khI  in  the  vidnity  except  the  Corkasaes,  which 
«  eridently  alluvial  I  am  fiilly  aware,  that,  awwimiiig 
le  «lestmction  of  the  animals  to  hare  been  occaiioned 
f  a  flood,  they  would  naturally  have  retreated  from 
le  water  to  the  hills,  and  that,  as  they  probably  met 
«rfate  there,  their  remains  should  have  been  diaoo- 
ived  oo  the  summit  of  the  hills,  and  not  in  the  valley, 
MTticuIarly  as  one  of  them  is  perfectly  flat  on  the  top, 
iiidi  contains  six  or  seven  acres.  I  apprehend  that 
le  remains  of  many  of  them  were  dqxMOted  on  the 
pa  cf  the  hills  ;  but  as  they  have  no»  only  a  riig^ 
nrering  of  mould,  not  sufSdent  to  cover  a  «nail  dog, 
ley  were  formerly  perfectly  bare;  and  as  they  wefie 
Ills  devoid  of  the  means  of  protecting  the  vemaiDB 
txn  the  atmosphere,  whatever  was  left  there  soon  be. 
one  decomposed,  and  resolved  into  portions  of  the 
nold,  whidi  is  now  to  be  found  on  the  hills.  This  re- 
lark  I  conceive  also  to  be  apfdicable  to  the  soil  with 
le  substratum  of  limestone  gravel,  which  affords  quite 
B  little  material  for  preserving  the  bones  as  the  hills 
o. 

**  It  is  material  that  I  should  observe,  that  of  eight 
eads  which  we  found,  none  were  without  antlers  ;  the 
ariety  in  character  also  was  such  as  to  induce  me  to 
na£^,  that  possibly  the  females  were  not  devoid  cf 
liese  appoidages.  Unfortunately,  however,  from  the 
iiBciil^  of  raising  them,  being  saturated  with  water, 
nd  as  aoft  as  wet  brown  paper,  only  three  were  at  all 
«rfect. 

Having  aow  disposed  of  these  antediluvians,  a  ques- 
ion  naturally  arises,  how  it  ha^Mns  that  the  fossil  re- 
naias  of  no  other  animals  were  foimd,  when  the  sane 
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fate  probaUy  overwhelmed  every  existing  creature  ? 
Could  deer  have  been  the  only  living  beings  at  that 
peiiod  ?  Was  Ireland  part  of  a  great  continent  when 
this  catastrophe  occurred,  and  were  these  unfortunates 
die  first  emigrants  to  our  Isle  from  that  g^reat  centre 
from  whence  the  globe  was  supplied  with  occupants, 
and  did  ihey  perish  before  other  arumals  less  influenced 
by  enterprise,  and  less  endowed  with  pliyûcal  strength, 
could  have  followed  their  example?  These  problems 
I  confess  myself  unable  to  solve,  and  shall  not  presume 
to  obtrude  my  many  reveries  upon  this  and  other  points, 
which  have  originated  in  the  discovery  of  a  few  bones, 
upon  those  who  I  know  are  so  much  better  competent 
to  form  a  sound  opinion.  I  shall,  I  hope,  be  able  to 
send  the  antlers,  which  are  very  fine,  on  the  15th  of  this 
month. 

"  If  you  liavc  a  desire  to  make  any  use  of  this  letter. 
I  can  only  say  I  have  no  objection.  I  remain,  dear  Sir, 
with  feelings  of  great  respect. 


"  William  W,  Maunsell." 

Of  this  skeleton,  the  most  perfect  hitherto  found,  the 
following  interesting  description  is  given  by  Mr  Han, 
in  his  memoir. 

"  This  magnificent  skeleton  is  perfect  in  every  single 
bone  of  the  framewoik  which  contributes  to  form  a  part 
of  its  general  outline  :  the  spine,  the  chest,  the  pelvis, 
and  the  extremities,  arc  all  complete  in  this  respect  ;  and, 
when  surmoimted  by  the  head,  and  beautifully  expand- 
ed antlers,  which  extend  out  to  a  distance  of  nearly  six 
feet  on  cither  side,  forms  a  Kplendi<l  display  of  the  re- 
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fiqiMB  of  the  former  grandeur  of  the  animal  kmgdoni) 
and  cttnrîes  baek  the  imagination  to  a  period  when  whole 
hods  of  this  noble  animal  wandered  at  large  otrer  the 
&oe  of  the  country. 

To  proceed  with  a  description  of  the  several  parts 
cf  this  specimen  in  detail,  I  shall  commence  with  the 
honifl^  which  give  the  animal  its  chief  characteristic  fea» 
tore. 

The  home. — ^That  the  description  of  these  may  be  the 
more  intelligible,  I  will  first  explain  the  terms  which  I 
mean  to  apfdy  to  their  several  parts.  Each  horn  con- 
fliitB  of  the  socket  or  root,  the  burr  or  coronary  circle, 
the  beam  or  shaft,  the  palm  and  the  antlers. 

The  socket  or  root  is  the  part  of  the  horn  which 
grows  out  of  the  frontal  bone,  and  which  is  never  shed  ; 
it  is  smooth,  of  a  brown  colour,  an  inch  and  half  in 
length,  and  eleven  inches  three  quarters  in  dreumfe- 
rence;  in  the  animal'^s  lifetime  it  was  covered  by  the 
skin.  The  coronary  or  bead-like  circle,  or  burr,  is  a 
ring  of  nnall,  hard,  whitish  prominences,  resembling  a 
string  of  pearls,  which  encircles  the  junction  of  the  sock- 
et with  the  part  of  the  horn  which  falls  annually  from 
the  heads  of  all  deer. 

The  beam  or  shaft  extends  outwards,  with  a  curva- 
ture whose  concavity  looks  downwards,  and  backwards. 
This  part  is  nearly  cylindrical  at  its  root,  and  its  length 
equals  about  one-fourth  of  that  of  the  whole  horn  ;  its 
outer  end  is  spread  out  and  flattened  on  its  upper  sur- 
face, and  is  continuous  with  the 

Pahn,  which  expands  outwards  in  a  fan-like  form,  the 
outer  extranity  of  which  measures  two  feet  ten  inches 
across,  being  its  broadest  part.     Where  the  beam  joins 
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the  palm  tlie  horn  undergoes  a  kind  of  tmsi,  the  efleci 
of  which  on  the  palm  is,  to  place  its  edges  above  and  be- 
low, and  its  surfaces  anterior  and  posterior  ;  the  anterior 
surface  is  convex,  and  looks  outwards  ;  the  posterior  is 
concave,  and  its  surfaec  looks  towards  that  of  the  oppo- 
Bite  pahn.  Such  is  the  position  of  the  horns,  when  the 
head  is  so  placed  that  the  zygomatic  arch  is  parallel  to 
the  horizon,  as  it  would  be  during  progression,  or  whiUl 
the  animal  stands  in  an  easy  posture. 

The  antlers  are  the  long  pointed  procesaes  which  pKv 
ject  frran  the  horns,  two  of  which  grow  from  the  beam 
Bntfiriorly  ;  the  first  comes  off  immediately  from  (he  root, 
and  is  directed  downwards,  overhanging  the  orbit  ;  this 
is  called  the  brow  antler,  whicJi,  in  this  specimen,  is  di- 
vided into  two  pmnts  at  its  extremity  •. 

The  other  antler,  which  comes  cd^  from  the  beam,  we 
may  call  the  sur-antler  :  in  this  specimen  it  consists  of  a 
'Ixroad  plate  or  palm,  concave  on  its  upper  surface,  hoii- 
■ontal  in  its  direction,  and  forked  into  two  points  ante- 
riorly,— an  appearance  which  I  have  not  obsen'ed  in  any 
other  specimen  of  upwards  of  forty  which  I  have  seen, 
nor  do  I  find  it  marked  in  any  of  the  plates  of  those 
bones  extant. 

There  is  one  antler  given  off  posteriorly  from  the  junc- 
tion of  the  beam  with  the  palm  :  it  runs  directly  back- 
wards parallel  to  the  corresponding  one  of  the  opposite 
horn.     The  inferior  edge  of  the  palm  beyond  this  runs 


'  I  have  leen  this  ftnllcr  diiidcd  iDio  three  polmi  in  I1 
ona  at  Ihe  Eatl  of  Besborough'»,  county  Kilkenny  (vhteh  n 
cightr««t  four  inchn  between  the  lips),  the  other  in  the  ball  of  Ihe 
Museum  of  Trinilj  College  :  ii  it  single  in  the  greater  number  of  ipe- 
eimou,  a>  In  those  which  Cuvici  deirribca. 
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S  and  btckwarda  :  it  is  obtuie  snd  thkk,  md  itoi 
kngdi  Û  two  teet  aiz  indMs.  From  the  anteaior  and  ex- 
tonal  bwdoi  of  each  palm  there  come  off  aix  loog  prant» 
cd  anden.  None  of  these  are  designated  by  any  parti- 
odar  name.  Hie  number  of  the  antla-a  of  both  aidca 
tdccn  logetfag  ii  twcn^-twa 

The  surCace  of  the  horns  ia  of  a  lightish  colour,  re> 
tnmW^  that  of  the  marl  in  which  they  were  finind  ; 
they  are  rough,  and  marked  with  several  arbaracort 
puuvva,  where  the  ramifications  of  the  artcriea  by  whidi 
they  had  been  nouii^ed  during  dieir  growing  state  were 
lodged.  The  horns,  with  the  head  attached,  weighed 
a^i^^aeven  pounds  aTodrdupois.  The  distance  be> 
tmcn  their  extreme  tips  in  a  ri^t  line  is  nine  feet  two 

Snd.  '  TTie  fmhead  is  marked  by  a  raised  ridge 
1  between  the  roots  of  the  horns  ;  anterior  to 
I  the  orfaita  and  the  root  of  the  nose,  the 
lÉiiIl  ia  flat  ;  there  is  a  depression  an  each  aide  in  froot 
oC  the  root  of  the  ham  and  over  the  oriàt,  capable  of 
lodgBOg  tbc  last  jcànt  of  the  thumb,  at  the  botttnu  of 
wiàA  ia  the  auperciliaiy  hole,  large  enough  to  give  pas- 
sif to  ML  artery  {miportioned  to  the  size  of  the  horofc 
Infcriar  to  the  orbit  we  have  the  htchr3miatory  fossa, 
and  the  "y^g  kA  by  the  deficiency  of  bone  oonunoo 
to  all  deer,  and  nmariuble  for  being  mailer  in  this  than 
m  any  otba-  ipedea. 

Bdmr  the  orbits  the  skull  grows  suddenly  narrower, 
and  the  u]q)er  parts  of  the  nasal  bones  become  contract- 
ed by  a  depreaâon  on  either  side,  at  the  lower  part  of 
vhieh  ia  the  inftB-orUtar  hole.  The  opening  tS  the 
aam  ia  oval,  being  five  inches  Imig  by  three  broad,  the 
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greatest  breadth  being  in  the  centre-  From  the  rooti 
of  the  horns  to  the  occipital  spine  measures  three  închc* 
and  an  half  ;  the  occiput  descends  at  a  right  angle  with 
this,  being  three  inches  deep  to  the  foramen  magnum  : 
the  greatest  breadth  of  the  occiput  is  eight  inches.  The 
temporal  fossœ  approacli  to  within  two  inches  of  ewli 
other  t>ehind  the  horns. 

Teeth. — They  do  not  differ  from  those  of  animals  of 
tlie  ruminating  class.  The  incisors  were  not  fo\uHl,  h». 
ving  dropped  out  ;  there  is  no  mark  of  canine  teeth  ;  the 
molares  are  not  much  worn  down,  and  are  twenty-four 
in  number. 

The  skeleton  measures,  from  the  end  of  the  oon  to 
the  tip  of  the  tml,  ten  feet  ten  inches.  The  spine  con- 
sists of  twenty  .six  vertebra',  viz.  seven  cervical,  itiirteeo 
dorsal,  and  six  lumbar.  The  aze  of  the  cervical  ver- 
tébrée greatly  exceeds  that  of  the  other  classes,  and  the 
Bpnes  of  the  dorsal  rise  to  a  foot  in  hei^t.  The  ne- 
cessity of  ihfse  IwiK's  benit;  so  iiiarkfd  is  obvious,  lutt- 
sidering  the  strong  cervical  ligament,  and  powerful  mus- 
cles, required  for  supporting  and  moving  a  head  which, 
at  a  moderate  calculation,  must  have  sustained  a  wcighi 
of  three  quarters  of  a  hundred  of  solid  bony  matter. 

The  extremities  arc  in  proportion  to  tlie  different  pans 
of  the  trunk,  and  present  a  conformation  favourable  lo  a 
combination  of  great  strength  with  jleetncss. 

It  is  not  the  least  remarkable  circumstance  connected 
with  these  bones,  that  they  arc  in  such  a  high  slate  of 
preservation  as  to  present  nil  the  lines  and  impres,sions 
of  the  parts  which  had  been  attached  to  them  in  the  re- 
cent state.  Indeed,  if  we  examine  ihcni  as  compared 
with  the  bones  of  an  animal  from  which  all  the  softer 
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parts  httve  been  separated  by  macération,  the  only  per- 
ceptihle  diHoreiioes  in  their  phyncal  properties  are,  that 
they  are  a  Ihtle  heavier,  a  degree  harder,  that  their  sur- 
face is  blown,  and  that  they  all,  with  the  exception  of 
the  horns,  present  a  polished  appearance,  which  is  owing 
to  the  periosteum  liaving  been  preserved,  and  still  re- 
maining  to  cover  them,  as  was  discovered  when^they  were 
chemically  examined. 

The  existence  of  fat  or  adipocire  in  the  shafl  of  one 
of  the  bones  mentioned  by  Archdeacon  Maunsell,  and 
whidi  I  saw  in  his  possession,  is  a  thing  for  which  it  is 
eitremely  diflicult  to  account,  as  it  occurred  but  in  one 
solitary  instance,  and  it  did  not  appear  that  this  bone 
was  at  all  differently  circumstanced  from  the  rest.  Those 
whidi  I  had  an  opportunity  of  examining,  by  boring 
holes  in  them,  were  hollow,  and  contained,  for  the  most 
part,  only  a  small  quantity  of  black  animal  earth. 

Mr  Stokes  found,  in  a  rib  of  this  animal, 

Animal  matter, 4S.87 

Phosphates  with  some  Fluates,      -        -  48.45 

Carb.  Lime, 9. 14 

Oxides, 1.02 

Silica, 1.14 

Water  and  loss, 2.88 


100.00 


I>r  Apjohn  of  Dublin  made  the  following  observations 
with  regard  to  the  animal  matter  in  the  bones  : 

**  The  bone  was  subjected  for  two  days  to  the  action 
of  dilute  muriatic  acid.     When  examined  at  the  end 

I  1 
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of  ibi»  period,  it  had  become  as  âeùblc  a»  a  recent  bonr 
aubmitLed  to  the  actio»  of  the  same  solvent.  The  pe- 
nosteum  was  in  some  parts  puSeil  out  by  carbonic  add 
gas,  (Usengaged  from  (he  bmiP,  and  appeared  to  be  in  a 
aUte  of  per&tft  soundness. 

"  To  a  portion  of  the  solulion  of  the  booe  in  thr  mu- 
riatic aôd  wHne  infusion  of  galla  was  added,  which  caus- 
ed a  copious  precipitate  of  a  dun  colour.  Tliis  proved 
Ut  be  Isnnate  of  gelatine,  mixed  with  a  small  purtifA  of 
the  laiknatc  and  gallate  of  iron. 

"  The  cartila^  and  gelatine,  therefore,  so  far  from 
being  defitroyed,  bad  not  been  perceptibly  akercd  by 
Moe." 

Until  Baron  Cuvier  publidied  his  aceouat  of  these 
remains  •,  tltey  were  generaliy  bdieved  to  have  belong, 
ed  to  the  saiue  species  as  the  mooee  deer  or  elk  o(  North 
America,  an  opinion  which  appears  to  have  been  first 
advanced  by  Dr  Thomafi  Molyneux  in  1697 'f-,  and 
whii'b  depends  principally  on  the  exaggeralrd  descrip- 
tion of  that  animal  given  by  Jossflyn  in  his  account  of 
two  voyages  to  New  England,  published  in  1674,  in 
wlilch  he  states  that  it  is  sometimes  twelve  feel  high, 
witli  horns  of  two  fathoms  wide  !  This  was  the  more 
readily  beheved  by  the  learned  Doctor,  os  it  tended  to 
confirm  him  in  a  favourite  theory  which  he  seems  w 
have  entertained,  that  Ireland  had  once  been  joined  to 
the  New  Continent. 

•  Vide  Annnles  du  Museum  d"Hi«oire  Naiurelle,  tome  lii,  el  O 
Kincns  Fossiles,  tome  iv. 

+  Philoiophical  Trinsaciions,  voL  lii. 
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But  the  assertions  oF  Josselyn  regarding  the  size  of 
the  American  moose  have  not  been  confirmed  by  the 
tesdnttHiy  of  later  travellers,  from  whose  observations  it 
is  now  clearly  ascertained  that  tlie  only  large  species  of 
deer  inhabiting  the  northern  parts  of  America  are  the 
wapiti  or  Canadian  stag  (Cervus  canadensii),  the  rein- 
deer (C.  Taranduêjy  and  the  moose  or  elk  (C,  Jkes). 

The  peculiar  branching  of  the  brow  antlers  of  the 
rein-deer,  and  the  rounded  horns  of  the  wapiti*,  are 
characters  sufficient  to  prevent  us  oonfbunding  either  of 
these  animals  with  the  fbsôl  species. 

The  palmate  form  of  the  horns  of  the  elk  gave  greater 
probability  to  the  opinion  of  its  specific  identity  with  the 
fossil  animal. 

A  little  attention,  however,  to  a  few  circumstances, 
will  shew  a  most  marked  difference  betwem  them. 

First,  as  to  size,  the  difference  is  very  remarkable,  it 
not  being  uncommon  to  find  the  fossil  horns  ten  feet 
between  the  extreme  tips'f,  white  the  largest  dk^s  horns 
never  measure  four  feet.  This  measurement  in  a  pair 
in  the  Museum  cf  the  Royal  Dublin  Society,  is  three 
feet  seven  inches  :  the  largest  pair  seen  by  Pennant  in 
the  house  of  the  Hudson^s  Bay  Company,  measured 
thirty-four  inches^. 

The  horn  of  the  elk  has  two  palms,  a  lesser  one  which 


*  A  fine  pair  of  this  tpedet,  male  and  female,  were  exhibited  bj  Mr 
BnUock  In  this  city  a  few  sommcn  ago.  They  did  not  answer  to  any 
dctKrlptlaik  of  Pennant  or  of  Dr  Shaw,  bat  had  the  characters  of  C.  ca. 
nadeorii  at  gMn  by  Catier. 

-f  Br  Peicj,  Bishop  of  Drumore,  describes  a  pair  which  measured 

fourteen  feel  by  the  akulL    Archseologia  Brit*  ▼.  viL 

X  Pennant*8  Zoology,  vol  i. 
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grows  forward  from  the  front  of  the  beam,  wliere  tho 
principal  palm  begins  to  expcind.  This  is  called  brow 
antler  by  Cuvier,  but  it  corresponds  in  situation  rather 
to  the  sur-aiitler,  there  being,  properly  speaking,  no 
brow  antler  attached  to  tlie  root  of  the  beam.  The  elk 
has  no  posterior  antler  similar  to  that  of  the  fossil  ani- 
mal, nor  does  its  beani  take  a  similar  arched  direction, 
but  runs  more  directly  outwards. 

CuWer  remarks,  that  the  jialm  of  the  fossil  horn  in- 
creases in  breadth  as  it  extends  outwardly,  while  that 
of  the  elk  is  broadest  next  the  beam. 

The  palm  of  the  elk's  horn  is  directed  more  back- 
words,  while  the  fossil  one  extends  more  in  the  lateral 
direction.  The  antlers  of  the  elk  are  shorter  and  more 
numerous  than  those  of  the  fossil  animals. 

As  the  horos  of  the  fossil  animal  excee<l  in  size  those 
of  the  elk,  so,  od  the  contrary,  does  the  skull  of  the  latter 
exceed  in  nte  that  of  the  former  ;  the  largest  heads  of 

length,  while  the  bead  of  the  elk  i,s  frequently  two  feel. 
Tlie  fossil  head  is  broader  in  proportion;  its  length 
beinp  to  its  breadth  an  t"<)  to  one  ;  in  the  elk  they  are 
its  tiiree  to  one,  according  to  Parkinson."  The  breadlli 
of  the  sktill  between  tlie  roots  of  the  horns  is  but  four 
inches  in  tlie  fos.sil  skulls  ;  in  that  of  the  oik  in  the  So. 
ciely's  Museum  it  is  6^  inches. 

Cuvier  thinks  it  probable  that  the  females  of  the  fossil 
sjKX'ies  bad  horns-f-,  an  opinion  to  which  I  am  very  much 
disjxised  to  subscribe,  from  having  observed  that  these 
parts  present  differences  in  size  and  strength,  which  ap- 

•  Orifiiiiu'  RemaiTi'L.  i-nl,  iii.       +  Ossemeni  I'lusile»,  torn,  iv- 
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pear  not  to  be  dependent  on  differences  of  age.  For  in- 
ftanoe,  tbe  teeth  of  the  specimen  in  Trinity  College  are 
miidi  more  worn  down,  and  the  sutures  of  the  skull  are 
note  effaced  than  in  the  specimen  described  in  this 
pper  ;  yet  the  horns  of  the  latter  are  much  more  con- 
tave,  and  more  expanded,  than  those  of  the  former  ;  and 
on  comparing  a  single  horn  of  each  of  these  specimens 
together,  that  belonging  to  the  Society  exceeds  the  other 
ty  nearly  a  sixth  in  the  length,  and  little  less  than  a 
dnrd  in  the  breadth  ;  it  is  not,  therefore,  unlikely  that  the 
aninial  whose  horns  were  larger  and  more  ciu*ved  was  a 
male.  Something  similar  to  this  is  observed  in  the 
rm-deer,  both  sexes  of  which  have  horns,  but  with  this 
diflerence,  that  they  are  smaller  and  less  branched  in 
the  female.  Hence  we  find  that  this  animal  possessed 
characters  of  its  own  sufficient  to  prove  it  of  a  species 
as  distinct  from  the  moose  or  elk  as  this  latter  species  is 
from  the  rein-deer  or  any  other.  Therefore,  it  is  impro- 
per to  retain  the  name  of  elk  or  moose  deer  any  longer  : 
periiaps  it  might  be  better  called  the  Cervtis  mega- 
ceros^  a  name  merely  expressive  of  the  great  size  of  its 
horns 

That  this  animal  shed  its  head  furniture  periodically, 
is  proved  by  the  occasional  occurrence  of  detached  horns 
haying  the  smooth  convex  surface  below  the  burr,  simi- 
lar to  what  is  observed  on  the  cast  horns  of  all  deer. 
Specimens  of  this  are  to  be  seen  in  the  Museum  of  Tri- 
nity Cdlege,  and  I  possess  one  myself,  of  which  I  have 
had  a  drawing  made.  As  every  other  species  of  deer 
shed  dieir  horns  annuaUy,  there  is  no  reason  for  sup- 
posing that  that  process  occurred  at  longer  intervals  in 
this. 
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It  is  a  popular  t^ûnion  with  the  Indiaos  thai  tlie  «Ik 
is  siibjet-t  to  epilepsy,  with  wliich  he  i»  frequently  tàted 
when  pursued,  ond^thus  readered  an  «wy  pray  to  the 
hunters.  Muny  naturalists  affect  to  di8l>elieve  thi»  ac- 
count, without,  however,  ansignlug  aiiy  sufficient  re»- 
«pn-  But  if  it  be  considered,  that,  durinfï  the  growth 
of  the  horns,  there  must  \x  a  great  increased  determi- 
nation o£  blood  to  those  parts,  wliidi  art  supplied  by  the 
6uDtal  artery,  a  branch  from  the  internal  carotid,  it  is 
quite  conformable  to  well  established  patliologieal  prin- 
dples,  to  suppose,  tliat,  after  the  horns  are  perfected,  and 
have  ceased  to  receive  any  more  blood,  that  fluid  may 
be  determined  to  those  internal  branches  of  the  carotid 
which  supply  the  brain,  and  estabUsli  a  predisposition 
to  such  derangements  of  its  circulation  a»  would  produce 
epilepsy,  or  even  apoplexy  :  if  such  an  effect  were  pro- 
duced in  consequence  of  the  siae  of  the  horns  in  the 
elk,  it  is  reasonable  to  suppose  that  it  prevailed  in  a 
greater  degree  in  the  fossil  aninitJ  whose  horns  were  so 
much  larger. 

What  could  have  been  the  ui^c  of  these  iinmenst- 
horns?  It  i.s  quite  evident  that  they  would  prevent  the 
animal  making  any  progress  tiirough  a  thickly  wooded 
country,  and  that  the  long,  tapering,  pointed  antler» 
were  totally  unfit  for  lopping  off  the  branches  of  trees, 
a  use  to  which  tlie  elk  sometimes  applies  his  boms  ■,  and 
for  which  they  scein  well  calckdated,  by  having  their 
antlers  short  and  strong,  and  set  along  the  edge  of  the 
palm,   somcwiiat    resembling  tlie  leeth  of  a  saw  in  their 
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■iiMHg|iimfnt  It  would  nthcr  appear,  theO)  that  they 
Wfte  ff^Mk  the  animal  as  weapons  for  its  proteetioii,  a 
purpoae  tor  which  they  seem  to  have  been  admirably  de- 
;  for  thdr  lateral  expansion  is  such^  that  should 
raquke  the  animal  to  use  them  in  his  defence, 
Ihdr  extreme  tips  would  easily  readi  beyond  the  re- 
motaat  parts^of  his  body  ;  and  if  we  consider  the  power- 
fid  M.Mac1fa  for  moràig  the  head,  whose  attachments  oo- 
fnpiad  the  extensiye  surfaces  of  the  cervical  vertebr», 
witk  the  length  of  the  lever  afforded  by  the  horns  them- 
«LvM^  we  can  easily  conceive  how  he  could  widd  them 
with  »  fixroe  and  velocity  which  would  deal  destruction 
to  any  enemy  having  the  hardihood  to  venture  within 
their  laqge. 

Fknm  the  formidable  ajqiearanoe  of  these  horns,  then, 
we  must  suppose  that  their  possessor  was  obnoxious  to 
the  i^ggressians  of  some  carnivorous  animals  of  fenv 
ciouB  habits;  and  such  we  know  to  have  abounded  in 
Ireland,  as  the  wdf,  and  the  celebrated  Iri^  wolf 
dog.  N<Hr  would  it  be  surprising  if  limestone  caves 
should  be  discovered  -in  this  country,  containing  the 
remains  of  beasts  of  prey  and  their  victims,  similar  to 
the  hysmas^  dens  of  Kirkdale,  and  other  jdaces,  respect- 
ing which  audi  interesting  researches  have  been  lately 
laid  before  the  puUie  by  the  gedogists  of  this  country  and 
the  Continent. 

The  absence  of  all  record,  or  even  tradition,  respect- 
ing this  animal*,  naturally  leads  one  to  inquire  whe- 


*  It  is  evidentljr  not  the  animal  mentioned  bj  Julius  Csennr,  un- 
der the  name  of  Alcet  ;  vide  Comment,  de  Bello  Gidlico,  vL  ca]^  x.  ; 
nor  la  it  the  Alces  of  Pliqy. 
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ther  man  inliabited  this  w>iinti-y  during  iu  existente  ? 
I  think  there  is  presumptive  e^^dence  in  the  affirmatiTe 
uf  this  question,  afforded  by  the  following  circunistaiiws. 
A  head  of  this  animal  described  by  Professor  Gol<tfu*s 
of  Bonn,  was  discovered  in  Germany  in  the  aainc  drain 
witli  se\-eral  urns  and  stone  hatchets  ;  and  in  the  7th 
volume  of  the  Archaeologia  Britannica,  is  a  letter  of 
the  Countess  of  Moira,  giving  an  account  of  a  human 
body  foand  in  gravel,  under  ele%-en  feet  of  peat  soaked 
in  the  bog  water:  it  was  in  good  preservaticm,  and 
ciHnpletcly  clothed  in  antique  garments  of  hair,  which 
her  ladyship  thinks  might  have  been  that  of  our  fossil 
anima).  But  more  conclusive  evidence  on  this  ques- 
tion is  derived  from  the  appearance  exhibited  by  a  rib. 
presented  by  Archdeacon  Maunsell  to  the  Royal  Dub- 
lin Society,  in  which  I  discovered  an  oval  opening 
I  near  its  lower  edge,  the  long  diameter  of  which  is 
paraUel  to  the  length  of  the  rib,  its  margin  is  depressed 
"n  the  outer,  and  raided  on  the  inntT  surfiici*,  round 
which  there  is  an  irregular  effusion  of  callus.  This 
opening  had  been  evidently  produced  bv  a  sharp  pointed 
instrument,  which  did  not  penetrate  so  deep  as  to  cause 
the  animal's  death,  but  which  remained  fixed  in  the 
opening  for  some  length  of  time  afterward  :  in  fact 
it  was  sucii  an  effect  as  would  be  produced  by  tlic  head  of 
an  arrow  remaining  in  n  wound  after  tlie  shaft  was  broke» 
off». 


'  I  am  well  aware  ni' the  occasional  existence  nf  holes  in  tho  rihs, 
a  le»-  instances  nf  which  I  have  seen  in  the  human  snbjecl  :  bul 
tiiey  differ  essentially  in  character  from  the  openlnff  liere  deseribed, 
as  they  occupy  the  centre  of  the  rib,  niosllv  in  ils  sternal  exlremil>. 
and  bare  their  margin  depressed  un  both  sides. 
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It  is  not  improbaUe,  therefore,  that  the  chaoe  of  thi» 
gigantic  ammal  once  supplied  the  inhabitants  of  this  ooud- 
Ciy  with  food  and  dothing. 

As  to  the  causes  which  led  to  the  extinction  of  this 
aninialy  whether  it  was  suddenly  destroyed  by  the  de- 
hige»  or  by  some  other  great  catastrophe  of  nature,  or 
whether  it  was  ultimately  exterminated  by  the  con- 
tinued and  suooessful  persecution  of  its  pursuers,  as 
has  nearly  been  the  case  with  the  red  deer  within  the 
leocdlection  of  many  of  the  present  generation,  I  pro- 
fess ukjBdi  unable  to  form  any  decided  opinion,  owing^ 
to  the  Kndted  number  of  facts  as  yet  collected  on  the 
subject  On  some  future  occasion  I  may,  perhaps,  be 
mduced  to  revert  to  so  interesting  a  topic,  should  I  have 
qiportunities  of  discovering  any  thing  worthy  of  oonunu« 
mcation. 
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The  following  Table  exliibits  a  comparative  «ew  of 
the  meaauKtuents  of  diflWent  part^  of  the  ttkeletuos  U 
the  CenuB  Megaceroâ  in  the  Museum  of  tl)e  Royti 
Dublin  Society,  and  in  the  Royal  Museum  of  the  Univer- 
sity  of  Edinburgh,  with  some  parts  of  the  Moose.  The 
oicasuremaits  of  the  Edinburgh  specimen  art-  taken  from 
Professor  Jameson^s  memoir  on  organic  nmaiti»,  in  the 
Supplement  to  the  Eneyclopedia  Britannica. 


Lengtli  of  the  head. 
Bread thof  the  skull  bet  ween 

tlie  orbits,     

Do.  of  skull  at  the  occiput, 
Diameter  of  the  orbit, 
DiMMice  between  infra  orbi- 

tar  holes  across  the  akull, 
Lengtli  of  alveolar  processes 

of  the  upper  jaw. 
Length  of  lower  jaw, 
Diam.  of  foramen  magnum, 


Distance   between    the    ex- 
treme tips,  measured  by 


e  tips,  1 

ikul^     . 


straight    line 


th> 
Ditto, 

across,    

Length  of  each  horn, 
Greatest  breadth  of  thepalm. 

Length  of  the  beam, 

Ditto  of  brow  antler, 

Ditto  of  sur-anilcr, 

Circumference  of  ihc  tieam 

at  root  of  hrow  antliT, 
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1    H 
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1 
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BODY. 


■  •  •    •  •  • 


T^fmgth  of  spsne^  . . 

Ditto  of  sternum,  — 

Hci^t  to  the  upper  extre- 

mily  of  the  danal  spines, 
Ditto  to  the  highest  point 

of  the  tip  of  £e  horn,  ... 


R.D.SOC. 

Ft    In. 


SXTBXUITIXS. 

Gicntot  length  of  the  eca. 

K^UJB,  •••        ...        ...        ... 

Ditto  breadth  at  the  base. 

Ditto  depth  of  its  spine,  ... 

Lieiigth  c^  the  humerus,  ... 

Ditto  of  uhia  and  radius. 

Ditto  of  carpus,  

Circumference  of  do. 

Length  of  metacarpus,    ... 

Length  of  phalanges. 

From  anterior  superiorspine 
of  one  ileum  to  that  of 
the  other,   

From  anterior  superior  spine 
to  the  tuber  isdiii, 

Greatest  diameter  of  fora- 
menovale, 

Least  do.  of  do 

Length  of  the  femur, 

Ditto  of  tibia, 

Length  of  the  tarsus,  includ- 
ing the  os  calcis,    

Ditto  of  the  metatarsus,  . . . 


U.  ofEdin. 
Ft,    In. 
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6    6 
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9    8 
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3.  Account  of  l/te  Tu-o  Living  Spec'iei,  of  Elephant, 
and  2f  the  Exthurt  Species  of  Elephant,  or  Mam- 
moth. 

1,  Elephas  APBiCANi'8. — The  Elephant  with  round- 
ed skvU,  large  ears,  grindtra,  hailing  rhomboidaUthaptd 
marks  on  their  crown,  which  we  call  the  African  EU- 
phant  (Elephas  Africaniui),  ia  a  quadruped  which  has 
hitherto  been  found  only  inhabiting  Africa.  There  can 
be  no  doubt  that  it  i»  this  spceies  wliich  lives  at  the 
Cape,  at  Senegal,  and  in  Guinea  ;  there  is  reason  to  be- 
lieve that  it  alao  occurs  at  Mueambique  ;  but  it  ia  not 
certain  that  individuals  ol'  the  following  species  do  not 
occur  in  this  part  of  Africa.  A  sufficient  number  <rf 
individiuds  have  not  been  figured  or  compared,  to  know 
if  this  species  presents  remarkable  varieties.  It  is  it  that 
produces  the  largest  tusks.  Both  sexes  are  equally  fitr- 
liishwl  w-ith  lusks  al  least  nt  t-ra.-jial.  The  nnfurnl  num- 
ber of  the  Imfx  IS  ^fbur  before,  and  three  Mind.  The 
ear  is  very  large,  an<l  covers  the  slioulder.  The  skin  is 
of  a  deep  and  uniform  brown.  This  species  has  not 
been  domesticated  In  modern  times.  It  appears,  iiow. 
ever,  to  have  l»et'n  tamed  by  the  ancients,  whoattributed 
to  it  less  power  and  courage  in  that  state  than  to  the  fol- 
lowing species  ;  but  their  observations  do  not  appear  to 
have  been  confirmed,  at  least  in  so  far  as  R-fers  lo  mag- 
nitude. Its  natural  manners  are  not  perfectly  known; 
yet  judging  of  them  by  tlie  notices  of  travellers,  tliey 
appear  to  resemble  in  every  thing  essential  those  of  the 
following  species. 
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%  £l>pha8  iNDicDs. — TV  Et^Aoot  vnih  dongated 
tkuB,  amcave  Jorehead,  maU  ears,  grinderê  «tarlted 
witA  imdulatinff  bonds,  which  we  call  the  IruSan  Ele- 
pAatU  (Eiephaa  Indiau),  is  s  quadruped  which  has  only 
been  oboerved  with  certainty  beyond  the  Indus.  It  ex- 
teods  {mat  both  sides  of  the  Ganges  to  the  Eastern  Sea 
and  the  south  of  China.  They  are  also  found  in  the 
Islands  of  the  Indian  Sea,  in  Ceylon,  Java,  Borneo,  Su- 
matra, &C.  There  is  still  no  authentic  proof  that  it 
exists  in  any  part  of  Africa,  althou^  neither  is  the  con- 
trary abscdutdy  proved.  The  inholiitants  of  India 
having  from  time  immenuxial  been  in  the  habit  of  taking 
thia  apedes  and  taming  it,  it  has  been  much  better  ob- 
served than  the  other.  Varieties  have  been  remarked  as 
to  nie,  lightness  of  form,  the  length  and  directum  of  the 
tuaka,  and  the  colours  of  the  skin.  The  females  and 
some  of  the  males  have  tusks  which  are  always  small  and 
stiaigfat  The  tusks  of  the  other  males  never  attain  so 
great  a  length  as  in  the  African  species  *.  The  natural 
number  (ftke  hoo^  is  Jive  befbre  and  Jaw  behind.  The 
ear  is  small,  frequently  angular.  The  skin  is  commonly 
grey,  gutted  iriUi  brown.  There  are  individuals  entirely 
white.  The  hei^t  varies  from  fifteen  to  sixteen  feet 
Its  maniKrs,  the  mode  of  taking  it,  and  of  treating  it, 
have  been  carefuUy  described  by  many  travellers  and  na- 
turalists,  frmn  Aristotle  down  to  Mr  Corse  Scott. 


■  In  A.  W.  Schlcgel'l  Contributions  to  the  History  of  the  Ele- 
phHitt,  in  the  Indiache  Bibllothelc.  I.  8,  br  «numerated  mixtj  acta 
not  gmenUf  known  regarding  the  AfHcin  ind  Ariatic  Elephuitfy 
■nd  the  detail  «re  tccompanied  with  lntereM<ng  Inftrenre*. 
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3.  Elki-uas  FHiMifiENtus,  DIuni.  nr  Mammoth. — 
The  BUtphani  with  thiigaleii  ^kuil,  concave  fiirehead, 
I'liy  hng  alveolœ  Jbr  the  tuaka,  the  lower  Jaw  obtvM, 
the  ffritulers  broader,  paraUH,  marked  Teith  chMr  band», 
which  we  uauie  the  FontU  Elephant  (  Ekpht»  primige- 
niui,  Blum.  7,  is  the  Mammoth  of  the  Russians.  Iim 
boni»  are  «ily  found  in  the  fossil  state.  No  person  hu 
seen  in  a  fresh  «tatf  bones  resembling  tliose  by  whidt 
this  species  is  peculiarly  distinguished,  nor  have  the 
boaes  of  tlie  two  precediog  Hpecics  been  seen  in  the  foA- 
sil  itate.*  Its  bones  arc  found  in  great  number  in  many 
oountrîe:!,  but  in  better  prcservatitm  in  llie  tiurth  than 
elsewhere.  It  resembles  the  Indian  mure  tlian  the  Afii- 
can  species.  It  difTors,  however,  from  the  former  in  dw 
grinders,  in  the  form  of  the  lower  jaw,  and  many  other 
bouea,  but  especially  in  the  length  of  the  alveola»  and 
tusks.  Thb  last  character  must  have  singularly  modi- 
fied the  figure  and  organisation  of  its  probosda,  and 
friven  il  a  physio^omy  nuich  nxiro  diffiTent  friiii]  tliiit 
of  the  Indian  species,  than  might  have  l>eeii  expectitl 
from  the  similarity  of  the  rest  of  their  l»ones.  It  appears 
that  its  tusks  were  generally  large,  frequently  more  or 
less  spirally  arcuate,  and  directed  outwards.  There  is 
no  proof  that  they  differ  much  according  to  différences 
of  sex  or  race.  The  size  was  not  much  greater  than 
that  to  which  the  Indian  species  may  attain  :  it  appear^ 
to  have  been  still  clumsier  in  ils  proportions.  It  is  al- 
ready manifest  from  its  osseous  remains,  that  it  was  .1 


"  According  to  Sclileiermnclier,  (Joldfusa  and  Von  Bucfar,  fossil 
tusks,  resembling  those  of  the  Afrkûn  Elephant,  liave  been  fuumt 
in  some  districts.     Ciivier.  however,  ijuestions  tlieir  l)eing  in  a  truf 
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tpeàm  differing  more  £rom  the  Indian,  than  the  mm  trcm 
the  hone,  and  the  jackal  and  iaatia  ttma  the  woif  and 
(bx.  It  ia  not  known  what  had  been  the  nze  of  its  ean, 
or  the  (xdour  t£  its  ricin  ;  but  it  ia  certain  that,  at  least, 
mmia  indÏTÎdualB  bore  two  aorta  of  hab,  namdy,  a  red> 
eowae,  toAed  wotJ,  and  stiff  black  hain,  which,  upon 
tbe  neck  and  ahx^  the  donal  spine,  became  kmgewMi^ 
to  Sana  s  aort  of  mana  Thus,  not  only  is  &ere  nothing 
{■prwaUn  in  its  having  been  aUe  to  support  a  dimate 
lAieh  would  destn^  the  Indian  speciee,  but  it  is  eren 
pBobaUe  that  h  was  ao  constituted  as  to  prefer  ccdd  di- 
mntak  Ita  hooes  aie  generally  found  in  the  alluvial 
and  supca6dat  strata  of  the  earth,  and  most  cranmonly 
in  Ar  depoaita  irineh  fiD  up  the  bottom  of  valleys,  or 
irinrib  boid^  the  beds  of  rivers.  They  scarcely  ever  oc- 
CIV  by  tfaemadvGS,  but  are  confusedly  mingled  with 
benea  al  other  qnadmpeds  of  known  genera,  such  as 
ifaoooctOMa,  oxen,  antelopes,  horscB,  and  frequently 
with  ramràia  of  marine  aninuds,  particularly  conchi- 
farau»  apedes,  some  of  which  have  even  been  found 
adhering  to  them.  The  positive  testimony  (rf  Pallas, 
Fortia,  mad  many  others,  does  not  allow  us  to  doubt  that 
this  latter  rircumstance  has  frequently  taken  place,  al- 
thnii^  it  is  not  always  observed.  We  ourselves  have  at 
this  mrmuvA  Ukder  our  eyes  a  portimi  of  a  jaw  covered 
wttb  irilkpowB  and  small  oysters. 

The  stnrta  which  cover  tbe  bones  of  dephants  are 
not  of  -nrj  great  thickness,  and  they  are  scarcely  ever 
o(  «  wodty  nature.  They  are  seldom  petrified,  and 
ibaee  aie  <MiIy  one  or  two  cases  rectnded  in  which  they 
were  Jbund  imbedded  in  a  sluJly  or  other  rock.  Fre- 
quently they  are  simfdy  accompanied  with  our  common 
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fresh  water  shells.  The  resemblance,  in  this  latter  r»- 
pect,  as  well  as  witli  regard  to  the  nature  of  the  soil,  be- 
tween the  three  places,  of  which  we  have  the  mo«l  de>- 
tailed  accounts,  viz.  Tonna,  Cantsladt,  and  the  Forest 
of  Bondi,  is  very  remarkable.  Every  thing,  there- 
fore, seems  to  announce  that  the  cause  which  has  buried 
them,  is  one  of  the  most  recent  of  those  that  have  con- 
tributed to  change  the  surface  of  the  globe.  It  is  never- 
theless a  physical  and  general  cause  ;  the  bonet>  of  Jin- 
sil  tlephanla  are  so  numerous,  and  have  been  found 
ill  places  so  desert  and  even  uninhabitable,  that  wc 
cannot  suppose  that  they  had  been  conducted  there 
by  man.  The  strata  which  contain  them  and  those 
which  are  above  them,  shew,  that  tliis  cause  was  aque- 
ous, or  that  it  was  water  that  covered  them  ;  and  in 
many  places  tliese  waters  were  nearly  the  same  as  ihow 
of  our  present  sea,  since  they  supported  animals  nearly 
the  same.  But,  it  was  not  by  these  waters  that  they 
were  trnnsjiortetl  (o  the  [ilacfs  uhfre  thfv  now  arc. 
Bones  of  this  description  have  l)een  found  in  almost 
every  country  that  has  been  examined  by  naturalist.s. 
An  irruption  of  the  sea  that  might  have  brought  them 
from  places  which  the  Indian  elephant  now  inhabits, 
coiitd  not  have  scattered  them  so  far,  nor  dispersed 
them  so  equably.  Besides,  the  inimdalion  which  buried 
them  has  not  risen  alx)ve  the  great  chains  of  moimtains, 
since  the  strata  which  it  has  deposited,  and  which  cover 
the  bones,  are  only  found  in  plains  of  tittle  elevation. 
It  is  not,  therefore,  seen  ho»  the  carcases  of  elephants 
could  have  l>een  transported  into  the  north,  across  the 
mountains    of     Thibrt.    ;tn(l    llie    Altak    and     I'm/inn 
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Furtiier,  these  bones  are  not  rolled  ;  they  retain  their 
ridgea  and  Bpoftkywes  ;  they  have  not  been  worn  by  firio- 
tion.  Very  frequently  the  epiphyses  of  those  whidi  had 
not  yet  attained  their  full  growth,  are  still  attached  to 
diem,  although  the  slightest  effort  would  suffice  to  de- 
each  tfaenL  The  only  alterations  that  are  remarked, 
arise  from  the  decomposition  which  they  have  undergone 
daring  their  abode  in  the  earth.  Nor  can  it  with  more 
veasoD  be  represented  that  the  entire  carcases  had  been 
nolently  transported.  In  this  case,  the  bones  would  in- 
deed  have  remained  entire  ;  but  they  would  also  have 
femained  together,  and  would  not  have  been  scattered. 
The  sbdls,  millepores,  and  other  marine  pK)ductions 
which  are  attached  to  some  of  these  bones,  prove  be- 
sides that  they  had  remained  at  least  some  time  stripped 
and  separated  at  the  bottom  of  the  fluid  which  covered 
them.  The  dephants^  bones  had  therefore  already  been 
in  the  places  in  which  they  are  found,  when  the  fluid 
oofveved  them.  They  were  scattered  about  in  the  same 
numnfr  as  in  our  own  country  the  bones  of  horses  and 
other  Miîm^U  that  inhabit  it  may  be,  and  as  the  dead  bo- 
dies are  spread  in  the  fields. 

Every  circumstance,  therefore,  renders  it  extremely 
probable,  that  the  elephants  which  have  furnished  the 
fosol  bones,  dwelt  and  lived  in  the  countries  where  their 
bcxies  are  at  present  found.  They  could  only,  therefore^ 
have  disappeared  by  a  revolution,  which  had  destroyed 
all  the  individuals  then  living,  or  by  a  change  of  dimati*, 
which  prevented  them  from  propagating.  But  whatever 
this  cause  may  have  been,  it  must  have  been  sudden. 
The  bones  and  ivory  which  are  found  in  so  perfect  a 
state  of  préservation  in  the  plains  of  Siberia,  are  only  so 
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preserved  by  the  cold  which  longwilstJifin  there,  or  which, 
in  general,  arrcdts  the  action  of  the  dements  upon  them. 
If  this  cold  had  come  on  by  degrees  and  slowly,  lliesc 
Ixmra,  and  still  more  the  soft  parts  with  which  thi-y  arc 
still  sometimes  invested,  would  have  had  time  to  deconi- 
pose,  like  those  which  iK-cur  in  warm  and  tempiTate  i-ouii- 
tries.  It  would  especially  have  been  impossible  tiut  uii 
entire  carcase,  like  that  discovered  by  Mr  Adams,  could 
have  retained  its  flesh  and  skin  without  corruptron,  if  i( 
had  not  been  immediately  enveloped  by  the  ice  whiclt 
preserved  it.  Thus,  all  the  hypollieses  of  a  graduai 
cooling  of  the  earth,  or  of  a  slow  variation,  whether  iTi 
the  inclination  or  in  the  position  of  the  axis  of  the  glolie. 
fall  to  be  rejected. 

If  the  present  ekphanta  of  India  were  the  descend- 
ants of  these  andent  elephants,  which  have  been  pro- 
«erved  in  that  climatu  to  the  present  day,  from  tlieir  lie- 
ing  there  placed  lieyond  the  reach  of  the  catastrophe 
which  destroyed  them  in  the  otiicrs,  it  would  be  im|x>s- 
sible  to  explain  why  their  species  has  l>een  destroyed  in 
America,  where  remans  are  still  found,  which  prove 
that  tlioy  had  formerly  existed  there.  The  va.st  empire 
of  Mexico  presented  to  them  lieighls  enough  to  cscajx' 
from  an  inundation  so  little  elevated  as  that  which  we 
must  supposi"  to  have  taken  place,  and  the  climate  there 
is  warmer  than  is  requisite  for  their  temperament. 

The  various  wto*(o(/f)H4',  Û\q  kippoimtnvius  &xu[  the /iw- 
aU  rhinoceros  liveii  in  the  same  countries,  and  in  the  same 
districts,  as  t!ie  dephantSy  since  their  bones  are  found  ii) 
the  same  strata  and  in  the  same  slate.  Yet  these  ani- 
mals very  assuredly  no  longer  exist.  Every  thing  there- 
fore, Cuvier  maintain.s  concurs  to  induce  a  belief  that 
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ihejbuil  ekphani  is,  like  them,  an  extinct  species^  al- 
though it  resembles  more  than  they  one  of  the  species  at 
present  existing,  and  that  its  extinction  has  been  pro- 
duced by  a  sudden  cause,  by  the  same  great  catastrophe 
which  destroyed  the  species  of  the  same  epoch. 

S,  On  the  Greai  Mastodon^  or  Animal  rfihe  Ohio. 

It  iqppears  that  the  Great  Mastodon  or  Animal  of  the 
OkêOj  was  very  like  the  elephant  in  its  tusks  and  whole 
skeleton,  the  grinders  excepted  ;  that  it  very  probably  had 
a  proboscis;  that  its  height  did  not  exceed  that  of  the  ele^ 
phanty  but  that  it  was  a  little  more  elongated,  and  had 
fimbs  somewhat  thicker,  with  a  more  slender  belly.  Not- 
withstanding all  these  points  of  resemblance,  the  peculiar 
structure  of  its  grinders  is  sufficient  to  constitute  it  of  a 
different  genus  from  the  elephant.     It  further  appears, 
that  it  fed  much  in  the  same  manner  as  the  hippopotamus 
and  boar,  choosing  by  preference  the  roots  and  other  fleshy 
parts  of  vegetables  ;  that  this  sort  of  food  must  have 
drawn  it  towards  the  soft  and  marshy  places  ;  that,  never- 
theless, it  was  not  formed  for  swimming,  and  living  often 
in  the  water  like  the  liippopotamus,  but  that  it  was  a  true 
land  animal.  Its  bones  are  much  more  common  in  North 
America  than  any  where  else.     They  are  even  perhaps 
exduâvdy  confined  to  that  country.  They  are  better  pre- 
served,  and  fresher,  than  any  other  fossil  bones  known  ; 
and,nevertheless,  there  is  not  the  slightest  proof,  the  small- 
est authentic  testimony,  calculated  to  impress  a  belief  that 
either  in  America,  or  any  where  else,  there  is  still  any 
living  individual,  for  the  various  accounts  which  we  have 
from  time  to  time  read  in  the  journals  respecting  living 
mastodons,  which  had  been  observed  in  the  forests  or 
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idains  of  that  vast  continent,  have  never  been  i-onlirnieii, 
and  can  «ml;  pess  for  fables. 


ON  TH»  CAVÏS  IN  WHILH   BONES    OF    CABXIVOaoUS    ANI- 
MALS OCCDB  IN  »BEAT  QUANTITIEB. 

The  extraordinary  accumulations  uf  fossil  bones  id 
caves  and  caverns  in  difierenl  discncts,  especially  in  those 
conipoeed  of  limestone,  have  for  many  years  engaged 
the  attention  of  inquirers;  and,  of  late,  have  afforded 
many  ialeresting  facts  to  the  geologist  and  zoologist.  In 
England,  as  will  appear  from  the  following  details,  many 
diflerent  fossil  animals  have  been  discovered  in  limestone 
caves  i  but  hitherto  the  caves  in  Scotland,  which  will 
probably  be  found  to  contain  interesting  documenta  of  an 
ancient  population,  have  not  been  examined.  As  the 
subject  is  a  curious  and  interesting  one,  we  shall,  in  the 
following  pages,  principally  from  Cuvier's  great  work, 
lay  before  our  readers  a  pretty  full  account  of  the  diffe- 
rent caves,  especially  those  that  afford  bones  of  carnivo- 
rous animals. 

Numerous  caves,  brilliantly  decorated  with  stalactites 
of  every  form,  succeeding  each  other  to  a  great  depth  in 
the  interior  of  mountains,  com nuintca ting  together  by 
openings  so  narrow  as  scarcely  to  allow  a  man  to  enter 
them  crawling,  and  which  are  yet  found  strewed  with  an 
enormous  quantity  of  bones  of  large  and  small  animals, 
are  wiihout  dispute  among  the  most  remarkable  pheno- 
mena which  the  history  of  fossil  remains  could  preseni  lo 
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Che  oontempiatkm  of  the  gedogut,  especially  wbai  ire  re- 
flect that  this  phenomenoo  recurs  in  a  great  numbw  of 
filaoes,  and  over  a  very  extended  space  of  country. 
These  caves  have  been  the  object  of  researdi  of  se- 
veral naturaUsts»  some  of  whom  have  well  described  and 
igured  the  bones  which  they  contain  ;  and  even  bdbre 
they  were  ezfriored  by  the  naturalist,  they  were  celebrat- 
ed amoi^  the  common  people,  who,  according  to  their 
cofltom,  added  many  ima^nary  prodigies  to  the  natural 
wanden  whidi  are  really  observed  in  tibem.     The  bones 
winefa  they  contain  were  long,  under  the  name  of  Jbsstl 
\,  an  important  ardde  of  commerce  and  materia 
I,  on  account  of  the  powerfiil  virtues  which  were 
attributed  to  them  ;  and  it  is  probable  that  the  desire  of 
fiwiAtng  these  bones  contributed  much  to  the  more  accu- 
rate knowledge  of  these  caves,  and  even  to  the  disco- 
very of  several  of  them. 

The  mwt  anciendy  celebrated  is  the  cave  of  Bawnan^ 
«taated  in  the  country  of  Blankenburgj  which  belongs 
to  the  Duke  of  Brunswick,  to  the  south  of  the  city  of  that 
nsune,  to  the  east  of  EBAngerodey  and  to  the  north  of  the 
village  of  Rubdand,  the  nearest  inhabited  place,  in  a  hill 
which  fbrms  one  of  the  last  declivities  of  the  Hariz  to- 
ward the  east.  It  has  been  described  by  many  authors, 
ammg  whom  we  shall  particularly  mention  the  great 
LeilmiiXj  in  his  Protogœa,  pi.  i.  p.  97,  where  he  gives  a 
map  of  it,  borrowed  from  the  Ada  Erudiiorum  170S» 
p.  805. 

Its  general  direction  is  east  and  west,  but  the  entrance 
fistts  the  ncHth.  It  is  very  narrow,  although  it  is  un- 
der a  pretty  large  natural  vault.  The  first  cave  is  the 
largest.     From  this  to  the  second,  one  must  descend  by 
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another  narrow  passage,  at  first  by  creeping,  and  after- 
wards by  a  ladder.  The  dJfferenccVf  level  is  30  feel 
The  second  cave  is  the  richest  in  stalactite  of  all  forms- 
The  paseage  to  the  third  cave  is  at  first  the  most  difficllh 
of  all,  and  we  have  to  climb  with  hands  and  feet  ;  but  it 
afterwards  enlarge»,  and  the  stalactites  of  its  walls  are 
those  in  which  the  imagination  of  the  curious  has  pre- 
tended to  see  the  best  characterized  figures.  It  has  two 
lateral  dilatations,  of  which  the  map  of  the  Ada  Erudi- 
loruni  makes  the  ihird  and  fourth  caves.  At  its  estre- 
mity,  we  have  still  to  ascend,  in  order  to  arrive  at  the  real 
third  cave,  which  forms  a  sort  of  portal.  Bchren»  says, 
in  bis  Hercynia  curioaa,  that  it  cannot  be  reached,  be- 
cause it  would  he  necessary  tn  d«ici>nd  more  than  60  feel  ; 
but  the  above  mentioned  map,  and  the  description  of  Von 
der  Hardt,  which  accompanies  it,  describe  this  third  cave 
under  the  name  of  the  Fifth,  and  place  beyond  it  a 
narrow  passage,  terminated  by  two  small  grottoes.  Last- 
ly, S'^emchlag,  in  his  Ccogony.  adds,  that  one  of  these 
grottoes  leads  to  a  narrow  passage,  whiuh,  descend- 
ing much,  leads  under  the  other  caves, and  terminates  in 
a  place  filled  with  water.  Tlierc  are  still  many  Iwne:;  iu 
these  remote  and  little  frequented  [Mirts.  Most  of  those 
bones  which  are  in  collections  from  this  cave,  or  which 
have  been  described,  are  of  the  l)ear  genus. 

A  second  cave,  nearly  as  celebratetl  as  the  former,  and 
very  near,  is  that  which  is  named,  after  the  unkorn, 
Enikwns/uvk,  at  the  foot  of  tlu'  chateau  nf  ScharzftU, 
in  a  part  of  the  Electorate  of  Hanover  which  is  namwi 
the  Dutchy  of  Gmbenli^igeit,  and  nearly  upon  the  last 
southern  declivity  of  the  Harts.  It  has  also  been  de- 
scribed by  LciimitZi  as  well  as  by  M.  Deliir.  in  his  Letters 
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to  the  Queoi  of  Eng^d  The  entrance  is  10  feet  high, 
and  7  broad.  We  descend  vertically  15  feet  into  a  sent 
of  vestibule,  the  roof  of  which  lowers  to  such  a  d^ree, 
thaCy  at  the  end  of  60  feet,  we  are  oUiged  to  creep. 
After  a  long  passage,  we  come  to  two  other  caves,  ac- 
rratting  to  Leibnitz  ;  but  B^rens  adds  three  or  four, 
and  says^  that,  according  to  the  country  people,  we 
mi^t  penetrate  nearly  two  league& 

Brydnnannj  who  gives  a  map  of  this  cavern  (EpUtoL 
liiÊL  p.  84.),  represents  only  five  caves,  arranged  nearly 
in  a  straight  line,  and  connected  by  extremdy  narrow 
pawafirn  The  second  is  the  richest  in  hemes;  the  third, 
winch  is  the  most  irrq^ular,  has  two  small  lateral  caves  ; 
the  fifUi  is  the  smallest,  and  contains  a  fountain.  Of  the 
bones  which  have  been  taken  from  it,  some  are  in  the 
possession  of  M.  Blumenbach  and  other  naturalists  ;  and 
others  have  beoi  figured  by  Leibnitz  and  Mylius.  They 
bdoDg  to  the  bear,  hyena,  and  tiger  or  lion  genera. 

The  chaki  of  the  Hartz  also  presents  some  other  caves 
of  less  cdebrity,  although  of  the  same  nature  mentioned 
by  Behrens  in  his  Hercynia  curiosa,  namely, 

The  cave  of  Hartzburg,  under  the  castle  of  the 
same  name,  above  Goslar  to  the  south.  We  do  not  know 
why  Biisching  disputes  its  existence.  It  is  true  that 
Behrens  dtes  J.  D.  Horstius  erroneously,  for  having  seen 
bones  of  various  animals  taken  from  it  ;  for  Horstius 
speaks  only  {Obs.  Anat.  dec,  p.  10.)  of  the  cave  of  Scharz- 
JOs. 

The  cave  of  Uffirungen,  in  the  county  of  StoUberg^ 
to  the  south  of  the  castle  of  that  name.  It  is  named  in 
the  country  Heimrknohk^  or  Hidmg-hole.  Behrens 
thinks  that  fossil  bones  might  be  found  in  it. 
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Another  cave  of  the  same  neighbourhood,  is  named 
DiebsUxh,  Thieve»"  Hole.  Skulls  have  been  found  in  il, 
which  were  supposed  to  be  human. 

We  shall  not  speak  here  of  tliose  cave»  of  the  HarU  in 
which  bones  have  not  been  discovered.  And  even  tboK 
in  which  they  have  been  found,  arc,  at  the  present  day, 
almost  exiiausted,  it  being  only  by  breaking  the  stalac- 
tite that  any  can  hn  obtained,  so  much  of  them  had  been 
taken  away  for  selling  as  medicines. 

The  caves  of  Hungan/  come  after  those  of  the  Haitz, 
wiUi  reference  to  the  remoteness  of  the  time  at  vhich 
tbey  have  been  known.  The  first  notice  of  them  j*  due 
to  Paiersmt  Hayit,  (Ephem-  Nat.  Cur.  167»,  Obs. 
cxxxix.  and  cxciv.)  Bruckman»,  a  physician  of  Wolfin- 
imtcl,  afterwards  described  them  at  length.  {Ejtittvla  Iti- 
neraria,  77,  and  Breslauer  Samndung,  1725,  First  Trim, 
p.  6iî8.)  They  we  situated  in  the  county  of  LipUm, 
on  the  southern  decliWties  of  the  Carpathian  vuMtrUoitu. 
Thev  are  known  in  the  coiinlry  by  ihc  name  of  Dni~ 
gotis"  Caves,  because  the  people  of  the  neighbourhood 
attribute  to  those  animals  the  l>ones  which  occur  in  them, 
and  with  which  they  liave  Iwen  acquainted  from  time 
immemorial  ;  but  all  those  which  have  been  figured  by 
authors  belong  to  the  Bear  family,  and  to  the  species 
which  is  named  the  Great  Cave  Bear  (Grand  Ours  des 
cavernes). 

The  caves  of  Germany  the  richest  in  bones  are  those 
of  Franconia,  of  which  ./.  F.  Espcr,  a  clergyman  of  the 
country  of  Bayretiik,  iuis  given  a  very  detailed  descrip- 
tion in  a  work,  printed  in  French  and  German,  ciitiUed, 
Description  des  Zoolit/ics  nouvellement  dccouvertes, 
&c.   Nuremberg  Knoir.   1774,  foh'o,  with    1+  colourcil 
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l^tfea),  «ad  in  a  memoir  iiuerted  among  those  of  the 
BerUn  Sode^  of  Naiuralitta,  vol.  ix.  1784,  p.  06. 
Another  deicriptiMi  was  afterwards  given,  under  the 
title  of  Objeti  digne»  de  remarque  dea  entnronê  de  Mug- 
gtmdorf,  hj  J.  C.  Rosenmuller,  folio,  with  coloured 
views,  Berlin,  1804.  And  more  lately,  M.  Goldfuss,  at 
t  PR^eMor  of  Natural  History  at  Bonn,  and  Se- 
Y  of  Hbe  Academia  NaturtB  Curioaomm,  has  made 
than  the  subject  of  a  particular  work  printed  in  1810 
in  Gerau»,  under  the  title  of  Environs  ^Mnggmàorf, 
in  whidi  he  describes  them  with  the  greatest  care,  as 
wcH  as  the  surrounding  country,  of  which  he  gives  a 
very  correct  topographical  chart.  A  great  part  of  these 
cam  is  situated  in  a  small  bailiwick,  named  Streitbergf 
whidi  was  fonneriy  a  dependence  upon  the  country  cf 
Ba^rttith,  but  was  inclosed  in  that  of  Bamberg,  and 
now  forms  part  of  the  kingdom  of  Bavaria.  The  great- 
est number  occur  in  a  small  peninsula,  formed  by  the 
river  of  Wietent,  which  falls  into  the  Pegnetz,  and  he- 
loi^  to  the  hamn  of  the  Mam. 

However,  tfie  chief  of  all  these  aetoni^ing  cares,  those 
of  Gagtenreuth,  are  beyond  the  limits  of  this  peninsula, 
hâàg  on  the  left  bank  of  the  Wiesent,  to  the  north-west 
of  the  village  from  which  it  derives  its  name.  The  entrance 
ia  perforated  in  a  vertical  rock  ;  it  is  7£  feet  high,  and 
faces  the  east  The  first  cave  turns  to  the  ri^t,  and  is 
upwaids  (^  80  feet  long.  The  unequal  hoghts  of  the  vault 
divide  it  into  four  parts  ;  the  first  three  are  from  15  to 
90  feet  bi^,  the  fourth  is  only  4  or  5.  At  the  bottom  d 
this  latter,  on  the  level  of  the  floor,  there  is  a  hole  S  feet 
higti,  iriiidi  affords  a  passage  to  the  second  cave  :  it  has 
first  a  direction  to  the  south,  over  a  length  of  60  feet  by 
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40  in  breadth,  and  18  in  height  ;  it  then  tiirnfl  to  the  w«<i 
for  70  feet,  hecoming  lower  and  lower  until  at  lengtii 
the  height  is  only  5  feet.     The  passage  which   lead»  i» 
the  third  cave  is  very  inconvenient,  and  one  has  to  liim 
through  various  corridores  :  it  in  SO  feet  across,  and  from 
'  £  to  6  in  height.      The  ground  in  it  is  kneadetl   with 
teeth  and  jaws.     Near  the  entrance  is  a  pit  of  from  1ô 
to  20  feet,  to  which  one  descends  by  a  ladder.     After 
having  descended,  we  c-ome  to  a  vault  of  IS  feel  diame- 
ter by  30  in  height  ;  and  towards  the  side  at  which  thi- 
desert  is  made  there  is  a  cave  strewed  with  bone».     On 
'  Btill  descending  a  little,  a  new  arcade  is  met  with,  wiiich 
leads  to  a  cave  40  feet  lung,  and  a  new  pit  of  from 
18  to  20  feet  deep.     After  descending  this,  we  reach 
B  cavern  alxjut  40  feet  high,   alt  strewed   with  bones. 
^  A  passage,  of  5  feet  by  7,  leads  to  a  grotto  of  25  feet  in 
'  kngth  by  IS  in  breadUi.    Canals,  SO  feet  in  lengtli,  con- 
'  duct  to  another  grotto  of  20  feet  in  hnghl.     Lastly, 
there  is  another  cavo,  83  feet  broad   and   94   higli,  in 
wliich  more  bones  are  fuiind  than  in  any  of  the  others. 

The  sixth  cave,  which  is  the  last,  has  a  northerly  di- 
rection, so  tliat  the  whole  series  of  caves  and  passages 
nearly  describes  a  semicircle. 

A  fissure  in  the  third  cave  led  to  the  discovery,  in 
1784,  of  a  new  cave,  15  feet  long  and  4  broad,  in  wtiich 
tlie  greatest  quantities  of  hyena  and  lions'  bones  were 
found.  The  aperture  was  much  too  small  for  these  ani- 
mals to  have  [lassed  through  it.  A  particular  canal 
which  ended  in  this  small  cave  has  afl'orded  an  incredible 
numlxT  of  Imncs  and  large  skulls  entire. 

In  the  l'hiloso])hical  Transactions  of  1822,  pi.  \i;vi. 
thei'c  may  lie  si-en  a  profile  of  this  cave,  taken   on   the 
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irpot  in  1816,  by  Professor  Buckland,  in  which  is  to  be 
especially  remarked  an  enormous  mass,  entirely  com- 
posed of  bcmes  envebped  in  the  stalactite,  and  thus  form- 
ing an  osseous  breccia,  but  of  quite  a  diflTerent  nature 
firam  those  which  occur  at  Gibraltar  and  other  plaOes  *. 

The  cave  of  Gaylenreuth  is  one  of  those  the  bones  of 
wfaidi  are  most  completely  known,  by  the  researches 
which  have  been  made  or  caused  to  be  made  in  it  for  a 
long  time  back  by  distinguished  naturalists,  such  as 
MM.  Esper,  de  Humboldt,  Ebel  of  Bremen,  Rosenmiil- 
1er,  Soemmering,  Groldfuss,  &c,  and  by  the  numerous 
and  rich  collections  which  these  researches  have  pro- 
duced.   According  to  the  examination  which  Cuvier  has  . 
made  of  the  principal  of  these  collections,  three-fourths 
of  the  bones  found  there  belong  to  the  Bear  genus,  and 
to  two  or  three  species  of  that  genus.     The  others  be- 
long to  the  hyena,  tiger,  wolf,  fox,  glutton,  and  polecat, 
or  scnne  nearly  allied  species.     There  are  also  found,  al- 
though in  much  smaller  number,  bones  of  herbivorous 
quadrupeds,  and,  in  particular,  deer,  of  which  fragments 
are  in  the  possession  of  M.  Ebel.     It  would  even  ap- 
pear from  a  passage  of  M.  Sœmmering^s,  that  a  par- 
cel of  bones  had  been  got  in  it  belonging  to  an  ele- 
phant^s  skull +.     According  to  Rosenmiiller,  there  were 
found  in  it  bones  of  men,  horses,  oxen,  sheep,  deer, 
roes,  mules,  badgers,  dogs,  and  foxes,  but  which  from 
the  researches  made  by  him  in  the  cave  itself,  and  from 
their  state  of  preservation,  must  have  been  deposited  at 

*  Tbif  plate  forms  the  frontispiece  to  the  present  work. 

-f-  Soemmering  uber  d^e  fossilien  Knocken,  weiche  in  der  Protogma 
Von  Leibnitz  abgebUdet  sind  :  eine  Abhandlung  in  der  Magazin  fur 
die  Nftturgèschichte  des  Menachen  yon  C  Orosse,  iiL  1790,  s.  73. 
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periods  much  later  ihaD  those  of  the  bear,  tigi-rs  and 
hjeaas'. 

The  small  peninsula  situate  nearly  opposite  to  this  csve. 
preemts  Beveral  other  caves,  as  the  ScharnHtin,  or  Beauti- 
Jid  Rack;  which  contains  seven  contiguous  cavCTTis.  The 
Brunnen-iteiii,  or  Fountain  Rock,  in  which,  according  to 
Esper,  there  are  only  found  bones  of  knovrn  specie», 
such  as  badgers,  dogs,  foxes,  hogs,  and  deer  ;  but  Espw 
hod  too  little  anatomical  knowledge  for  his  testimony  to 
be  entirely  relied  on  with  respect  to  this.  These  bones 
•re  sometimes  encrusted  with  stalactite.  It  contains  aUo 
the  Htjiebergy  or  Nolloio  Mountain,  in  which  eight  or 
ten  cavefi  form  a  series  of  200  feet  in  length,  with  two 
entrances.  Bones  of  the  same  bears  as  at  GaylenmUh, 
are  found  here  in  various  lateral  depressions  ;  and  there 
are  also  deer  and  ht^.— The  Wizcrloch,  so  named  from 
an  ancient  Sclavonic  deity  formerly  worshipped  there, 
the  moat  dismal  cavern  of  the  whole  country',  situate  in 
its  most  elevated  part,  and  in  which  wme  vertebrfp  have 
been  found.  It  is  more  than  200  feet  long.  —  The 
Wunderhœkle,  which  takes  its  name  from  its  discoverer, 
has  been  known  since  1773:  its  extent  is  160  feet. — 
Ijistly,  the  Cave  oî Klauste'in,  consisting  of  four  grottoes, 
and  upwards  of  SOO  feet  deep.  Bones  have  been  found 
in  the  third  grotto,  and  most  abundantly  towards  its  ex- 
tremity. It  might  be  supposed  that  the  name  Klaustein 
signified  Claw-rock;  and  it  would  thus  accord  very  well 
with  a  place  where,  without  doubt,  as  at  Gaylenreuth, 
a  multitude  of  ungual  phalanges  of  bears  and  animals  of 
the  tiger  kind  have  been  found.     But  M.  Goldfuss  as- 

"  RoMn mill  1er,  Beschrcib.  dei  Hohknharen,  s.  2. 


OP  CARNIVOBOUS  ANIMALS.  5Sfi 

Mts,  that  it  was  called  Klauttein,  or  St  NieAolat'» 
SodCf  after  a  chapel  of  this  name,  irtiidi  fbnnn-l;  itood 
upon  it. — There  are  still  the  Geitt-knok,  or  Qoat  Cave, 
■Dd  a  cave  discovered  in  1798.  M.  Roeenmuller  found 
in  tbcm  two  human  skeletons  already  covered  with  sta- 
lactite. 

Hie  country  which  surrounds  this  small  peninsula 
has  itself  several  caves,  independently  of  that  of  Gaylen- 
rmtky  as  those  of  Mockat,  RabeHsUin,  and  fîrvA-oÂom, 
thvee  villages,  situate,  the  first  to  the  south,  and  the 
other  two  to  the  ncMth-east  of  Gaylenreuth.  Bones  were 
fônn^y  found  in  the  first.  The  last  bears  in  the  coun- 
try the  expressive  name  of  Zahn-loch,  or  Tooth  Cave  ; 
it  also  bears  the  name  of  Hohen-mtrsch^bi,  a  villa^  on 
idiose  gtDund  it  is  situate;  and  the  country  people 
have  long  been  in  the  habit  of  seeking  in  it  those  bones, 
which  they  ima^ned  to  be  medicinal.  MM.  Rosenmiil- 
ler  and  Goldfuss  have  in  fact  found  bear  and  tiger  bones. 
There  are  two  others  in  the  territory  of  rhe  same  village, 
of  wlûeh  the  one  named  Schnàder-loch  (Taitor't  Hole), 
ia  and  to  have  fumided  the  vertebne  <^  an  dephant. 
That  of  Zang,  close  upon  Waschen^d,  at  the  very 
edge  of  die  Wietent,  is  nearly  80  feet  deep  ;  and  it  is  said 
that  skdetaos  of  men  and  wolves  were  found  in  it. 

All  these  hills,  contaimng  caves  in  thdr  interior,  and 
situate  so  near  each  other,  seem  to  form  a  smalt  chain, 
interrupted  only  by  brooks,  and  which  jtnns  the  more 
devated  chain  of  the  Fichielberg,  in  which  are  the 
highest  mountains  of  Franconiu,  and  from  which  flow 
the  Mam,  the  SaaU,  the  Eger,  the  Naab,  and  many 
small  rivers.  M.  RoaenmiiUer,  and  after  him,  others 
assert,  that  those  which  are  in  the  hills  to  the  north  of 


tlie  lViegcnl,t-anUàn  not  o  single  friigiiient  t»f  bone,  while 
tliutte  to  the  «oiith  aire  filled  with  them. 

In  1799,  a  cave,  remarkable  for  its  situation,  waa  dt«- 
GOvertd,  which  connecif  in  some  measure  those  of  the 
Hartx  with  those  of  Franconia.  It  is  tlie  Cave  of 
Glecksbrvn,  in  the  bailiwick  of  AUe^mtem,  m  tlie  terri- 
twy  of  Mc'mungen,  on  the  «ou ih- western  declivity  of 
the  chain  of  the  Tkuringeneald  {Blumenb.  Jrrh^ol. 
Trliuru,  p.  IS.  Zach.  MrmtUe.  CwTe«p.  1800,  January, 
p.  30.)  It  is  the  same  which  M.  Rosenmiiller  names 
LibcTutein,  on  account  of  its  being  on  the  road  from  Al- 
tmsUin  to  tliis  latter,  which  is  a  balliing  place.  There 
ift  u  description  of  it  by  M.  Kocher,  in  the  A(agasinjur 
Minéralogie,  by  M.  C.  E.  A.  De  Hof,  1st  band.  heft.  iv. 
p.  4S7.  The  limestone  in  which  it  is  situate  rests  upon 
bituminous  schtsi,  and,  rising  mnch  upwards,  comes  to 
rest  ujKw  primitive  rwk>.  Tiie  liineslono  varies  in 
lianhit'ss  and  in  tin.'  nature  of  iti  fracture,  and  contains 
niariui'  Jill ri factions,  !-iicli  as  ]Kvtinitcs,  echinitcs,  itc. 

In  niakiiii;  a  to:u1,  tluTc  war;  discoverwl  an  opening, 
from  wliidi  a  verv  cold  air  issued,  which  determined  the 
Duke  of  Saxe-Iileinuiifîi'n  lo  have  i(  farther  exaniimti. 
A  narrow  passjigc,  of  twenty  fi-ct  in  length,  was  found, 
ttliicli  led  111  a  ca%e  of  thirty-live  feet,  having  a  breadth 
of  from  three  lo  twelve,  and  a  height  of  from  six  to 
Iwelvi-,  iieci)rding  to  the  places,  and  termiiiateil  by  a 
large  piive  of  riKk,  which  was  remove<l.  The  lalxiur  of 
two  years  disco vered  and  cleared  a  series  of  caves  con- 
nivtLil  together,  and  of  which  the  bottom  rose  and  fell 
alternately.  They  terminate  in  a  place  where  water 
flows;  but  various  lateral  «ssiircs  make  it  probable  that 
there  are  still  se\eral  eaves  which  have  not  bwn  ..|)i-n.d. 
and  that  ihey  |u-lin])s  tnnii  ;i  ...n  of  I.ibyi-iiitii. 
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The  buttom  and  walli  of  this  cave  are  fumidied  witli 
the  same  mud  as  the  others,  but  blacker.  The  bonea 
were  pretty  numerous,  and  tinged  with  the  same  colour, 
but  only  two  tolerably  entire  skulls  were  obtained. 
That  of  which  M.  Kocher  gives  a  figure,  is  the  species 
of  bear  named  Ur»uê  sprkeua.  There  are  also  caves  of 
tUs  kind  in  Westi^ialia.  J.  Es  Silberschlag,  in  the  jlf«m. 
da  NiOuTviUstes  of  Beriin  {Schrifien,  yo\.  vi.  p.  lâS), 
deacnbea  the  one  called  Kluier-hcelde,  near  the  village  of 
Oide^ùrde,  m  the  county  of  Mark,  on  the  edge  of  the 
MUape  and  Eimepe,  two  streams  which  fall  into  the 
Ruhr,  and  widi  it  into  the  Rhine.  Its  entrance  is  about 
hal£-w8y  up  a  hill  called  Kîuterberg,  is  only  three  feet 
three  iodiÈs  high,  and  faces  the  south.  The  cave  itself 
fona»  a  true  labyrinth  in  the  interior  c^  the  mountain. 

Not  far  from  this,  in  the  same  county,  at  Sundwich, 
two  leagues  from  Iserlohn,  is  another  cave,  which,  for 
■bout  twenty-five  years  back,  has  furnished  a  very  lai^ 
quantity  of  Ixmes,  part  of  which  has  been  carried  to 
Berlin,  and  the  rest  has  remained  in  the  country  in  the 
handa  of  various  individuals*. 

If  we  cast  a  glance  upon  a  general  map,  it  is  not  dif. 
6cu]t  to  perceive  a  certain  continuity  in  the  mountains 
in  which  these  singular  caves  occur.  The  Carpathians 
jinn  with  the  mountains  of  Moravia  and  those  of  Bohe- 
mia called  Bœkmerwald,  to  separate  the  basin  of  the 
Danube,  from  those  of  the  Vistula,  Oder  and  Elbe. 
The  Fichtelgebirge  separates  the  basin  of  the  Elbe  from 


*  FuTtlier  mfbmwtùui  in  regard  to  the*e  c>v«a  will  be  found  in 
Lconhaid  Tsidi^b.  der  Hin.  viL  3.  S.  439  ;  uul  in  NiigKenth'i 
OcUiBB  In  E)iciiilwid-W«atp)Mlen.  li.  3.  27>  and  iii.  I.  13. 
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thni  of  the  Rhine.  The  ThuringerwaU  and  tJic  HnrU 
continue  to  limit  the  basin  of  the  Elbe,  by  separating  il 
from  that  of  tlie  Weser. 

These  différent  ehains  have  but  slight  interval!!  be- 
tween them.  The  caves  of  WestphaJia  alone  arr  not 
connected  in  so  evident  a  manner  witli  the  others. 

Very  lately,  bones  have  been  discovered  in  u  cavern, 
which  extends  more  tawards  the  south,  and  is  even 
■itiiatc  on  the  other  or  Italian  side  of  tlie  Alps.  It 
is  that  of  Adthberg  in  Carniola,  a  piacf  sdtuate  on 
the  great  road  from  Laybach  In  Trieste,  and  ahoMt 
half  H-ay  between  these  two  cities.  The  whole  of  this 
cwuntry  is  full  of  caverns  and  grottoes,  which  have  given 
rise  1o  ntjmerous  sinkings  of  the  Furface,  thus  giving 
a  very  singular  appearance  to  the  eountry.  Several  of 
these  caverns  have  long  been  celebrated  among  natura- 
lises. That  of  AdeUberg  is  generally  visited  by  travel- 
lers, on  account  of  its  being  near  the  hi^way,  and  be^ 
cause  a  river  called  the  Phika  or  Poike  is  lost  there, 
forming  a  subterranean  lake,  and  emerging  again  on  the 
north  siile,  under  the  name  of  Uuz.  A  hole  which  the 
Chevalier  de  Lotcengreif  discovered  in  1816,  in  one  of 
its  walls,  at  the  height  of  14  fathoms,  conducted  him  to 
a  series  of  new  caves  of  vast  extent,  and  of  incoiii- 
parable  lieatity,  from  the  lustre  and  variety  of  their  sta- 
lactites. 

A  part  of  these  caves  was,  however,  known,  and  must 
be,  or  have  been  accessible,  by  some  other  [dace,  for  in- 
scriptions were  found  in  them  with  dates,  from  ld93  to 
1676,  together  with  human  bones,  and  entire  carcases, 
that  had  been  buried  there.     A  German  pamplikt  was 
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pufalidied  at  Trieste,  in  which  arc  deambed  all  the  wind* 
ïngB  fif  these  aubten-anesn  passages,  their  difipnnt  halls, 
dtdr  domes,  their  ooluimis,  and  all  the  other  appearan- 
ces produced  by  their  stalactites.  We  shall  not  follow  the 
aatbor  (M.  de  Voipi,  Director  of  tlie  School  of  CtHO- 
mecoe  and  Navigation  at  Trieste)  through  this  immense 
labjtùith.  Let  it  suffice  to  say,  that  this  nealous  natu- 
nGM  asserts  hishaving  proceeded  more  than  three  leagues, 
almost  in  a  straight  line,  and  that  he  was  only  stopped 
by  a  lake  which  rendered  it  imposable  to  go  on.  It  was 
about  two  leagues  from  the  entrance  that  he  discovered 
boms  of  animals,  of  which  he  gives  figures,  and  which 
he  describes  under  the  name  of  Palssotherio.  He  had 
the  politeaess  to  communicate  to  me,  says  Cuvier,  his 
dnwings  the  year  before,  but  it  appears  my  reply  did 
not  resdi  him,  for  he  makes  no  mention  of  it  in  liis  book. 

Be  this  as  it  may,  his  figures  clearly  shewed  that  the 
bones  m  question  belcsiged  to  the  great  cave-bear.  In 
facta  Hveral  of  these  bones  having  been  presented  to  th* 
Congress  of  Laybach,  Prince  Mettemich,  whose  enlight- 
ened taste  for  the  advancement  of  knowledge  has  already 
been  of  so  much  service,  hod  the  goodness  to  address 
them  to  Cuvier,  who  disposed  them  in  the  Royal  Cabinet, 
where  any  cme  may  satiafy  himself  as  to  their  species. 

There  ore,  without  doubt,  caves  in  many  other  chains, 
and  several  are  known  in  France.  Caves  occur  in  Su&. 
too,  but  no  bones  have  been  found  in  them  ;  and,  in  ge- 
nenl,  it  ^ipears,  that,  before  the  last  discoveries,  and 
especially  that  which  has  been  made  in  Yorkshire,  none 
were  known  but  those  of  Germany  and  Hungary  that  were 
ridi  in  bones  of  cajnivora.  In  truth,  the  rock  of /'onrmf, 
l1 
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and  which  ctnUins  in  one  ol'  its  cavitie»  bonea  of  hyenas, 
and  at  the  same  time  tliose  of  elephants,  rhinooeroso  uid 
horsea,  might  be  considered  as  belonging  to  this  order  of 
phenomena  ;  but  as  it  was  not  explored  to  any  depth,  it 
cannot  be  certain  that  it  is  so. 

The  case  is  different  with  the  Sirkdaie  Cavern.  It  ha- 
ving  been  visited  immediately  after  its  discovery  by  seversi 
wen  informed  pertons,  and  especially  by  Mr  Buckluad* 
every  tiling  has  been  made  known  with  respect  to  it.  It 
is  situated  in  tiie  East  Riding  c^  the  county  of  Y«dti 
twenty-five  miles  NNE.  of  the  city  of  Vwk,  and  at  about 
the  same  distance  to  the  west  from  the  sea  and  the  town 
of  Scarborou^.  The  small  river  of  àtodgcbeck  is  lost  un- 
der ground  in  the  ndghbourhood,  much  in  the  same  way 
as  the  Piuka  near  Adehberg.  It  is  placed  in  one  of  the 
Umestone  hill»  which  form  llie  nortliem  boundary  of  the 
iwle  of  Pickering,  the  waters  of  whicli  fall  into  the  Der- 
went.  Mr  Buckland  oomperes  the  stone  to  that  of  the 
laflt  strata  of  the  Alpine  liniestime,  Mich  as  are  seen  near 
Ajgle  and  Meillene. 

It  was  in  the  course  of  the  year  18S1,  that  some  la- 
bourers working  at  a  quarry,  discovered  by  chance  the 
opening,  which  was  closed  by  rubbish,  covered  over 
with  earth  and  turf.  It  is  about  100  feet  above  the 
neighbouring  brook.  It  can  be  entered  to  the  distance 
of  ISO  or  200  feet,  hut  we  can  only  walk  erect  in  some 
places,  on  account  of  the  stalactites.  On  its  sides  there 
arc  seen  spines  of  sea-urchins  and  other  marine  remains, 
incrusted  in  the  mass  of  the  rock  ;  but  it  is  on  the  bottom, 
and  there  only,  that  there  is  found  the  stratum  of  mud, 
of  about  a  foot  thick,  stuck  full  of  bones,  as  at  G«y- 
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faureudL  ^ns  mud,  and  the  bones  wfaidi  it  eontains, 
are,  jd^voIdUs  places,  covered  or  penetrated  with  stalac- 
tite, eqpeddly  near  places  where  the  rock  has  lateral 


The  discovery  having  acquired  much  celebrity,  a  great 
mmber  of  people  procured  bones  from  it,  ^nd  placed 
them  in  various  public  depots.  Specimens  have  been  de» 
pooited  in  the  York  Insiitution,  that  of  Whitby  and 
Brifllol,  the  British  Museum,  the  Museum  of  Oxford  and 
Cambridge,  and  by  Mr  Young  of  Whitby,  in  the  College 
Museum  of  Edinbuigh  ;  but  the  finest  collection  of  the 
bones  of  Cikdale  was  presented  to  Cuvier,  and  by  him  de- 
posited in  the  Royal  Cabinet  in  Paris.  The  greatest  num- 
ber of  these  bones  without  comparison,  belong  to  hyenas 
of  the  same  species  as  those  of  the  caverns  of  Grermany; 
but  there  are  also  many  of  other  large  and  small  animals, 
whidi  Mr  Buckland  supposes  to  form  twenty-one  spe- 
cies. From  the  pieces  which  I  have  under  my  eye,  says 
Cuvier,  there  indisputably  occur  bones  of  the  elephanij 
hêppopoiamui,  horse,  an  or  of  the  size  of  the  common 
deer^  rùtbUêj  Jieîdr-rats  ;  also  bones  of  some  other  car- 
nivora,  namely,  of  the  tiger,  vjcif^  Jbx,  and  wetuel.  All 
these  bones  and  teeth  are  accumulated  on  the  ground, 
bndwn  «imI  gnawed,  and  there  are  even  seen  marks  of  the 
teeth  wUdi  have  fractured  them.  There  are  even  inter- 
mixed with  them  excrements  which  have  been  recognized 
as  perfectly  âmilar  to  those  of  the  hyena  *. 

*  In  Bfli^Undand  Wales  tbe  tUlowing ctTes  haye  been  found  to 
coptsia  fsÊ/Xi  bonss: 

i.  Care  in  Omiembe  Pmkj  not  fiur  ftmn  thst  of  Kirkdale.  It 
GODtalas  «nlj  reçoit  bones. 

2.  Cave  of  HMikm,  m  yiUage  in  Somenetehire,  st  the  foot  of  the 

Lia 
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The  hills  in  wlik-h  these  caverus  occur  resemble  e*c!i 
other  in  their  cuniposition  :  they  are  all  of  liroeetone,  and 

McDilip  HUla.  Bones  of  elephants,  hotiM,  llog^  ol'  two  ajiedn  of 
deet,  of  oxen,  the  nearly  entire  nki-lelon  of  a  fox,  and  the  metacmr- 
pol  bane  of  a  large  bear,  have  been  found  In  it> 

3.  Caïe  of  Derdhim  Down,  near  to  CUflan,  to  the  weslvnd  of 
BrUtoL     Bones  of  hones  were  found  in  it, 

4.  Cave  of  Balitt*,  near  to  WarknmrlK,  id  IJwbjahirc  In  1 CS3, 
leelh  offleiihADts,  some  of  which  are  alUl  preservrd,  *«re  fouuil  In 

fi.  Cave  of  Dream,  at  the  village  of  Calloar,  near  to  Warknmtlh. 
ItwM  ducoveied  In  the  yearlsaB,  by  some  mirpr«iniieapci<if  lead, 
ore.  Nearlr  all  the  boneis  of  a  ihinoreroa,  in  a  good  state  of  jireMr- 
ration,  were  found  encLowd  in  a  l)ed  of  mud  in  this  can:. 

0.  FiMure»  and  cave»  at  Oralvn-  Theac  aie  in  transition  liaie- 
ttone.  Bone*  of  the  rhinoosros,  bvEena,  ligft,  wolf,  deer,  01,  and 
boms  have  been  found  in  tb^m. 

7.  Cave  of  ViduloMlm,  near  the  coast  of  C/osMfpon,  in  Uie  Ba; 
of  OmnA,  In  the  year  ITltS,  lionet'of  the  elcjdutnt.  rhinooena.  (Ot. 
deer,  and  faysna,  were  found  in  it. 

n.  Caves  of  Pnvetand.  In  the  county  of  Glamorpaii.  lietween  the 
Boy  of  Oxwich  and  Cape  Worms,  at  the  entranre  of  the  English 
Channel.  There  are  two  openings  In  a  clitf  thirty  or  forty  (eel 
above  the  level  of  the  sea,  wbiili  we  cannot  reach  but  at  low  water. 
The  clergyman  and  the  surgeon  of  the  neighbouring  village  of  I'or- 
tinsn  found  in  them  a  tusk  and  grinder  of  an  ele]>hant;  afterwinU 
other  bones  of  the  elephant,  rhinoceros,  liorse,  bear,  hya^niL,  fox. 
wolf,  ox,  deer,  rat,  of  birds,  the  akeUlon  of  a  uwnon,  and  splinters  of 
bones,  were  also  found.  But  many  of  these  bones  are  modem;  and 
the  diggings  made  nt  reniote  and  unknown  periods  have  displaccil 
the  ancient  bones,  and  mixed  them  with  Ibc  modem,  and  also  with 
shells  of  the  present  sea. 

Professor  Ci oldfuss,  in  the  11  lb  volume  of  the  A'Ofo  ,<c(a  yAi^i'- 
o-medica  Academia  Ctiarca  LeopaIdiaa.Carolina  Xatura  Cwriotonim. 
published  in  1823,  gives  an  account  of  the  fossil  bones  he  met  with 
in  the  caves  of  IV'estphalia  and  Francoida.  Spealring  of  the  Cav? 
of  (Jayjenreuth,  he  says,  that  Esper  has  the  following  remarks  on 
the  «luantity  of  bones  taken  front  these  caves  : 
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•n  produce  abundance  of  stalactites.     These  stalactites 
Kne  the  walls,  narrow  the  passages,  and  assume  a  thou- 


On  first  examination,  there  were  collected,  in  a  very  short  time, 
in  the  dust  of  the  floors  of  these  caves,  upwards  of  200  different 
teeth  ;  and  we  wmj  assume  that,  by  the  end  of  the  year  1774,  some 
tbonsanda  were  collected.  It  is  difficult  to  form  a  conception  of  the 
number  of  these  zooUthes,  and  of  the  earth  in  which  they  are  con- 
tained ;  and  I  do  not  hesitate  in  believing,  that,  at  the  lowest  esti- 
mate^  several  hundred  waggons  load  would  not  remove  the  whole. 
Tbe  animal  earth,  with  intermingled  bones,  was,  in  many  places, 
ci^  or  ten  ffeet  deep.  Esper  calculated  that,  in  his  time,  180  skulls 
had  been  taken  out  of  the  loose  animal  earth,  the  conglomerate  not 
having  been  broken  up  fiir  this  purpose.  Of  late  years,  the  conglo- 
mente  afibuded,  in  the  space  of  three  yean,  150  skulls  ;  and  we  may 
fstimati*  that  twice  as  many  more  were  destroyed  in  breaking  them 
out  of  the  hard  stalactitic  matter.  If  we  add  to  this  the  pieces  of 
dniUa  which  occur  in  this  repository,  more  frequently  than  perfect 
sknllBi  we  may  estimate  that  more  than  a  thousand  individuals  lie 
buried  here. 

Tiiese  bones  occur  now,  as  formerly,  irregularly  dispersed  ;  that 
is^  teeth,  cylindrical  bones,  cranial  bones,  and  vertebrae  of  different 
and  of  different  individuals  of  different  ages,  and  of  various 
occur  conglutinated  together.  We  never  find  the  under  jaw 
of  the  same  skull  near  to  it,  and  rarely  the  two  separated  portions 
of  the  same  lower  jaw  together  ;  the  skulls  occurring  all  in  the  deep- 
er places:  and  Bsper  found  the  teeth  forming  a  bed  by  themselves. 
Tbe  bones  still  possess  their  sharper  edges,  and  are  neither  rubbed 
nor  gnawed^ 

If  we  assume  a  thousand  buried  individuals,  the  proportion  of  the 
diffierrat  species  will  be,  according  to  Dr  Goldfuss,  as  follows  : 


1.  Hyœna  spelsa. 

25 

2.  Canis  spelsus, 

50 

3b  Felis  spelca. 

25 

4.  Gulo  spekeus, 

SO 

S.  Ursus  priscus, 

10 

6L  Ursus  arctoideus,     - 

00 

7*  Ursus  spelœus, 

-       800 

n 
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•Mnd  various  forms.  The  bones  are  nearly  ra  the  same 
jttte  in  1^  tiieee  caverns  :  detached,  scattered,  partly  bro- 
-  lun,  but  never  rolled,  and  consequently  not  brought  from 
.B  distance  by  water  ;  a  little  lifter  and  less  solid  than 
Recent  bones,  but  still  in  their  true  animal  nature,  vcrj' 
jittle  decomposed,  cwitaining  much  gelatine,  and  not  at 
•éU  petrified.  A  hardened,  but  still  easily  frangiUe  or 
"iHilverisable  earth,  also  containing  animal  parts,  and 
■ometimes  blackish,  forms  tlieir  natural  envelope.     It  is 

The  btme*  of  snuU  ânlmaU,  mentioned  bj  Esprr,  are  nftw  no 
-kiiger  met  wHh  i  tai,  In  the  nillection»  of  E^«r  and  FrisclmiBnti, 
-3>r  Ooldfuw  saw  ontr  s  few  dozen  of  the  ^utten  lOulo.)  The 
content!  of  a  pecull&r  conghimerate  <te«cril>ed  hj  Ksper,  cannot  now 
be  deteradiMd.  It  con«]*ted  of  a  confuwd  usembhi^  of  verj  smoU 
bones,  the  fhtcture  lurfiice»  of  wWrh  were  flbrous,  «nd  contained 
alM  the  tlilf^-boneindribof  ■btrd,«Iiicb  were  CMijectuTed  to  equal 
in  size  those  cif  the  eaglf  ;  heiic?  F.sper  inferred  that  the  mass  was 

No  remains  have  hithorto  licen  found  in  theae  caves  ;  but  in  fomi. 
er  times  we  are  told  thai  teeth  of  the  elephant  were  found  in  tlio 
Zahnluch,  anil  a  vortebro,  supposetl  of  a  rhinoceros,  in  the  Srhnei- 
derlwh.  The  bones  of  domestic  animals,  such  as  deer,  roes,  foses, 
and  badgers,  frequentlv  found  in  the  caves,  shew,  at  a  gbince,  that 
tbej  have  come  into  their  present  situation  accidental Ij-,  at  a  mo- 
dem perioil. 

The  cave  at  Mockas  roniierly  conlaiiied  in  its  deepest  fissures, 
teeth  and  frai^ents  of  hones  of  bears,  associated  with  rolled  stones, 
and  enveloped  in  earthj  marL  The  entrance  to  this  cave  is  situ- 
ated on  the  aeclivily  of  a  hilL  Goldlliss  ascended  to  the  entrance 
of  it  by  means  of  a  rope,  and  found  in  its  interior  manj'  narrow,  wiile 
extended  hollows,  which  are  generally  su  confined  that  we  can  only 
visit  them  by  creeping.  Here  and  there  there  arc  small  wideninga. 
and  frequently  narrow  outlets  occur  in  the  roof. 

The  Zahnhe/i  and  the  Sthneiderlecli,  «liieh  also  contain  single 
bones  of  bears,  are  small  vaults,  with  wide  oi>eniiigs,  into  »hirh  wc 
tan  penetrate  without  difFiiully. 
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'«An  impK^Rled  aid  oovartd  with  a  «nut  of  flMtacUt». 
A  cvrar^g  of  dw  a«Bw  nture  iDf«t»  Ibe  boiM*  in  T»- 
riont  pben,  penetrates  tbcir  natural  cavities,  aaà  mAb- 
Itaes  «ttaiJtes  tbem  to  the  walls  of  the  oave».  TUb 
•talactite  is  dïtn  coloured  nddidi  by  the  aaimal  earth 
which  is  nuzed  with  it  At  other  times  its  surfitce  is 
•taned  black  ;  but  it  b  ea^  to  see  that  these  ^ipearaiiaBe 
se  awsoj  by  modem  oGemTencee,  aAd  have  no  Imma- 
diate  connection  with  the  cause  whidi  Iwoug^t  the  booea 
mtD  these  cavities.  We  even  daOy  see  the  stfdacdte  in- 
enamng  and  envelopmg  hoe  and  thm  groups  <^  baoee 
iriildi  it  had  ftsinerly  respected. 

TUs  mass  of  earth,  penetrated  l^  snimal  matter,  nkBs- 
«riminstely  envdopes  the  boDes  of  all  the  species  ;  and, 
if  we  except  some  found  at  the  sur&oe  of  the  ground, 
and  which  had  been  tnmqMrted  there  at  much  lata*  pe- 
riods, which  may  also  be  distinguished  by  thrâ-  bang 
much  less  decomposed,  they  must  all  have  been  interred 
in  the  same  manner,  and  by  the  same  cauaes.  In  this 
mass  of  earth  there  are  found,  confiiiedly  tamgled  with 
the  bones  (at  least  in  die  cove  of  Gaylenreuth),  jneces 
«f  a  bluidi  marble,  of  which  all  the  comers  are  rounded 
and  bhinted,  and  which  appear  to  have  been  rolled. 
They  sngulaily  reeemUe  those  which  form  part  of  the 
osseous  breociee  of  OibraUar  and  DaJmatia. 

Imuj,  what  fluther  consi^res  lo  render  this  pheno- 
maum'very  striking,  is,  that  the  most  remarkable  <^  these 
bones  are  the  same  in  these  caverns,  over  an  extent  of 
more  than  two  hundred  leagues.  Three-fourths  and  up- 
wards bek«g  to  spedes  of  heart,  which  are  now  extinct 
A  half,  or  two-thirds  of  the  remaining  fourth,  bel(»ig  to 
a  species  of  Âg/etta,  which  is  equally  unknown  at  the  prs- 
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sent  day.  A  amiiller  numlier  belong  to  n  wpecies  of  ihc 
tiger  or  Ron  kiod,  and  t»  luiolher  of  thf  tvol/oT  dng  g<v 
nus;  lastly,  the  moat  diminutive  have  belonged  to  ïa- 
rious  smfdl  camivora,  as  the  Jitx,  the  polccal,  or  at  least 
species  very  nearly  ullicd  to  them,  ike. 

The  Kii-kdiUe  Cavern,  however,  forms  a  notable  tx- 
ceptioit,  inasmuch  a»  none,  or  very  few,  bones  of  bear* 
are  found  in  it,  and  in  it»  being  the  hyena  that  appears 
to  predominate  among  the  carnivora. 

The  speciea  so  common  in  the  alluvial  formations,  the 
dépliant»,  rkinocerose»,  htrrgci,  wren  or  aurocfu,  and 
tapir»,  are  of  very  rare  occurrence  in  the  caves  of  Ger- 
many. There  are  even  some  in  which  no  one  is  said  to 
have  found  thcni.  and  the  only  bones  of  herbivora  men- 
tioned are  remains  of  deer.  In  tliia  point  also,  however, 
the  Eirkdale  cave  differs  much  from  tlie  others,  iius> 
much  as  it  abounds  almost  as  much  in  bonea  of  Ui^ 
and  snatl  herbivora,  as  in  Itone»  of  carnivora.  All  the 
great  patliydcriiinta  of  thi'  (ilKivial  forma  I  ion  s  arc  seen 
in  it  :  the  elephants,  rhinoceroses  and  liipp(>))otanM.  There 
are  also  seen  in  it  bones  of  oxen,  deer,  and  even  small 
bones  of  mice  and  birds.  Biit  there  are  no  l»nea  of  ma- 
rine animals  of  any  .sjiecies,  either  at  Eirkdale  or  in  Ger- 
many. Those  who  have  pretended  that  they  saw  bones 
of  seals,  morses,  or  other  similar  species,  have  been  led 
into  error  by  the  liypotliesis  which  they  had  previously 
adopted. 

These  bones  of  carnivora,  so  numerous  in  the  caves,  are 
rare  in  the  great  alluvial  strata  ;  the  hyena  atone  has 
been  seen  in  any  quantity  at  Caiiïtadt,  near  Aichstedt, 
and  in  some  otlier  places.  There  have  also  l>cen  found 
some  traces  of  bears  in  Tuscany  and  Austria,  but  their 
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rdatiwe  proportk»  is  always  infinitely  less  than  in  the 
caves  ;  and  it  is  always  sufficiently  proved  by  these  dr- 
cumstances,  that  these  Tarions  animals  have  lived  to- 
gether in  the  same  countries,  and  have  belonged  to  the 
sameepodi. 

Cuvier  concludes,  there  can  only  be  imagined  three  ge- 
neral causes  which  might  have  placed  these  bones  in  such 
quantity  in  these  vast  subterranean  cavities.  Either  they 
aie  the  remains  of  animals  which  inhabited  these  abodes, 
and  which  died  peaceably  there  ;  or  inundations  and  other 
vicdent  causes  have  carried  them  into  these  cavities  ;  or, 
lastly,  they  had  been  enveloped  in  rocky  strata,  the  dis- 
solution of  which  produced  these  caverns,  and  they  have 
not  been  dissolved  by  the  agent  which  carried  off  the  mat- 
ter of  the  strata. 

This  last  cause  is  refuted  by  the  fact,  that  the  strata 
in  which  the  caves  occur  contain  no  bones  ;  and  the  se- 
cond by  the  entireness  of  the  smallest  prominences  of  the 
bones,  which  does  not  permit  us  to  think  that  they  had 
been  rolled  ;  for  if  some  bones  are  worn,  as  Mr  Buckland 
has  remarked,  they  are  only  so  on  one  side,  which  would 
only  prove  that  some  current  has  passed  over  them,  and 
in  the  depout  in  which  they  are.  We  are,  therefore,  ob- 
liged to  have  recourse  to  the  first  supposition,  whatever 
difficulties  it  presents  on  its  part,  and  to  say  that  these 
caves  served  as  a  retreat  to  carnivorous  animals,  and  that 
these  carried  there,  for  the  purpose  of  devouring*  them, 
the  animals  which  formed  their  prey,  or  the  parts  of  these 
animals. 

Mr  Buckland  has  observed,  that  the  hyena  bones  are 
not  less  broken  and  splintered  than  those  of  the  herbivo- 
rous animals  ;  from  which  he  concludes,  that  the  hyenas 
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bad  JcTmiral  Uie  dead  bodies  of  their  uwn  sfeoea,  m 
tboM  of  the  prêtent  day  Uill  da. 

TfaesG  snimaU  attack  eftch  otiier  during  ih«r  liiei  for 
the  fcHsil  head  of  a  hy^ia  is  preserved,  whit^  bad  en- 
-dently  been  wounded  and  afterwards  beakd  *. 


*  The  fkn  nMtitbiMd  In  the  text  lakigi  to  our  n 
'faitereatiDg  Memoir  of  Frafe«M>T  Willber,  entitled,  "  On  tbe  Anti- 
quity of  diseBMa  in  fiones,"  printed  in  Gruse  knd  Waltliei's  Jour- 
nal der  Chirurgie  und  Augenheil  Kunde,  vUl.  Prom  elercn  ipeci- 
maa  of  btmei  of  care-beus  found  in  tbe  Caves  of  Sundwidi,  dt- 
•crited  1>;  Waltber,  a  proaf  it  obtained,  tliat  Ihe  catROion  fànm.of 
cMMoui  diseaaea  occur  in  tbem,  just  aa  thej  are  ohacTred  al  pré- 
sent in  the  buaian  speciea,  viz.  necrods,  ancb^losii,  c:uiea,  esoitii- 
■ia,  fomtation  of  new  Imn;  nutter,  thickening,  thinning,  and  arthri- 
tif  propertieB  of  diseased  Imues.  Most  of  Unxe  dtaeasea  are  mrh  b 
would  iMuJl  from  ■iolent  iiguries,  and  tbc  onnaequent  very  u<£au< 
organi^Tital  nwrtioo.  Such  mechanwal  iiguiMa  would  give  riK 
(«  necroala,  cariea,  euMto^  &C.  We  eta  etJElj  omceirc,  aaj» 
Walther,  how  that  the  rapacioui  animal»  of  a  former  wortit  inaT 
liavchfPii  expuscl  f.  vi,)kTil  nuvhnniral  lii,jviri..-J  .>f  thdr  b-viif. 
and  of  single  parts  of  them.  It  is  worthj  of  remirk,  that  most  of 
the  disea«ed  bones  are  of  tbe  lowtr  jaw,  the  alveolar  proceaaes  of  it 
and  the  walls  of  single  ulvcoke-  Duiing  the  combats  of  tbe  cave 
bears  for  their  prey  amongst  themselves,  or  with  ether  gigantic  ani- 
mals, the  jaws  and  teeth  must  have  experienced  the  greatest  me- 
chanical injuries-  The  necroses  of  tbe  humeral  bones  are  such  as 
might  result  from  a  bruising  of  the  bones,  and  the  cariei  of  the  up- 
per Bur&cc  of  the  bodies  of  the  lumbar  vertèbre,  may  have  been 
occasioned  by  external  violence.  Walther  is  aim  of  opinion,  tbit 
the  cave-beais  auSered  from  diseases  of  tbe  bones  not  referrible  to 
mechanical  injuries.  He  remarks  of  a  radius  and  a  vertebra,  whose 
Bithritic  condition  he  carefully  describes,  "  These  bones  have  ex- 
perienced pathological  changes,  wliidi  could  only  arise  from  a  long 
continued  diseased  condition  of  the  nutritive  process-  They  are  ver; 
light,  have  un  extremely  thin  crust,  the  greater  part  of  their  mass 
is  of  a  «pongv.  very  porous  substance,  and  are  uncommonly  fragile- 
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TUa  wppoaiioii  k  taauanr  cosfinaed  bf  the  nind 
Aatiiie  of  the  MTtli  is  wbidi  theriB  boBM  n»  ftund  *. 

TUf  mdi  is  «ortmi,  A«  tbe  irtriiMiwi  iil  aT  ^mk 
«■Bad»  iq  tbe  eaves  has  takem  place  at  a  modi  'later 
epodi  than  that  at  whidi  tbe  gnat  rocky  atnta  bavebeen 
foniMd,  Hot  cnly  tboae  which  aaapoae  tbe  mountmu  in 
w^iiab  the  caves  are  ntuated,  but  tbe  Mrata  of  mucli 
oaiMr  crigin.  No  penoaneat  iimndatioti  has  penetrated 
ÏDlo  tbe  MbtenwMtn  dens,  and  formed  a  r^iular  taky 
itfoat,  TbM  mud  arising  from  tbe  pmpiir  decompoa- 
tio»  of  tbeae  animals,  and  the  atalaetitm  that  have  been 
fiheied  through  (he  wall  of  the  caves,  are  the  only  mat- 
ters which  cover  these  remains,  and  these  stalactites  in- 
crease »  rapidly,  that  M .  Gtddfuss  already  found  a  layer 


SudiBdumgecmiUnotbe  produced  by  my  exteniml  mwhinlc»!  to. 
jUTf,  nor  bj  tnj  di^t  actiaD  of  the  weather,';  but  mutt  proceed 
tna  m  lodioiu  conititutlotMl  dlaeue,  coimectad  with  a  toUl  chuige 
ûtOte  nrgano-fbnmng  plastic  activity,  and  proceeding  from  a  pecu- 
Btf  Jyiciiala."  Hence  it  )*  probable,  theae  eaTe>bean  eren  mfitr- 
■i  ftoan  goat,  Kn>|diula,  and  otlier  ilimlar  dlaeases. 

*  Aeecsdlng  to  Ltugfer,  in  100  parts  of  the  earth  to  which  the 
lirmra  In  tbe  cavea  i^Oaylenreuth  are  Imbedded,  he  found  the  fol- 
lowing pnpoellonil  qnantitr  rf  coattituent  putsi 
L  Umt,  with  a  Uttla  magneda.  In  the  state  of  cariranate,        9M 
!L  Cnfacaik  acid  and  mciitiira,  -  ...        SAO 

S.  Ibiqluta  of  lime,    -  ■  ...        SU 

A  Animal  matter  and  water,    .  ...        10.0 

A  Alim*mi  aUgfatly  «domed  with  manganese,  .        .  AO 

AHIkaedcAndwithbon,  AO 

7-OxUscfln»,ivob«hlyMmUnedwia|ihaq)hoikKid,         At 


100.0 
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of  Ihem  covering  tlie  names  of  MM.  Esper  and  Roaen- 
niuller,  whose  visits  did  not  date  thirty  years  before  his 
own.  The  rolled  slonea  that  are  met  with,  and  the  marks 
of  detrition  observed  on  some  bones,  announce,  at  ihe 
very  utinoBt,  but  passing  currents. 
■  But  how  have  so  many  ferocious  aDimata  which  peo- 
pled our  forests  been  extirpated  ?  All  the  reply  we  can 
make  is,  lliat  they  must  have  been  destroyed  at  the  same 
lime,  and  by  the  same  cause,  as  the  large  herbivora, 
which,  like  ihero,  also  peopled  these  forests,  and  of  wtuch 
BO  traces  remain  at  the  present  day  any  more  than  of 
ibem. 


ACCOtJNT  OF  THE  CAVE  COXTAINIKG  DONE: 
BEBG  m  CAHNIOLA. 


i 


The  fullowing  interesting  account  of  the  cave,  slight 

ly  noticed  at  pages  524  and  52.5,  is  exiraclcd  from  a  me- 
moir by  M.  Bertrand  Geslin,  Member  of  the  Natural 
History  Society  of  Paris,  published  in  the  number  of  the 
Annales  (Us  Sciences  Naturelles  for  April  1826. 

M.  Cuvier,  says  Gesler,  speaking  of  the  Adelsberg 
Cave,  from  the  account  published  by  M.  Volpi  of  Trieste, 
says,  that  it  was  nearly  two  leagues  from  the  entrance 
where  he  discovered  bones  of  animals. 

Having  visited  this  cave  myself,  I  am  obliged  to  say 
that  M.  Voipi's  assertion  as  to  this  matter  is  not  very 
correct.  On  my  way  to  Trieste,  in  July  1823,  Ixfore 
going  to  Adelsberg,  I  had  the  advantage  of  seeing  M. 
Volpi.      In  shewing   mc  the  bones  collected  by  hint  al 
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Addiberg,  he  «Iso  anured  me  that  they  were  found  twQ 
leeguee  from  the  entmoce  of  the  otne^  and  only  in  a  very 
compact  block  of  serenil  cul»c  feet,  from  which  it  was 
not  paanble  to  procure  more,  as  he  had  taken  all  that  he 
could  eanly  remove. 

Notwithstanding  this  diacouraging  account,  I  betook 
myself  to  Adelsberg,  in  order  to  see  a  sample  of  thoae 
immeoae  caveniB  of  secondary  limestone.  The  eotraoce 
of  tbe  cave  is  situated  in  a  white  compact  secondary 
Umestone,  lying  in  great  beds  inclined  to  the  south-west, 
at  ao  angle  of  &om  90  to  35  degrees.  At  fifty  paces  from 
the  «itrance,  we  find  ourselves  as  in  a  large  apartment, 
which  crones  the  tarent  of  the  Pioka.  After  pasnng  to 
tbe  1^  bank  of  this  torrent,  we  enter  a  rather  low  and 
not  long  passage,  which  leads  to  a  second  apartment  of 
an  elongated  form.  It  is  here  that  the  line  of  diambera 
truly  aunmences.  They  are  of  large  but  variable  dim^i- 
stons,  and  are  mtuated  nearly  upon  a  horisontal  plane. 

On  entering  this  second  chamber,  I  saw  that  the 
ground  was  formed  of  a  yellow  and  reddish  clayey 
mud,  from  one  to  two  feet  thick,  and  more  or  less 
impregnated  and  covered  with  crusts  of  yellow  stalag- 
mites. In  the  places  where  it  offered  little  reostance,  I 
dug  it  up  with  the  point  ot  my  hammer,  and  was  fcurta. 
sate  enough  to  disunite  some  fragments  of  bone,  a]- 
thou^,  from  what  had  beai  said  to  me,  I  ought  not  to 
have  expected  to  find  them.  From  this  I  was  convinced, 
that  if  M.  Volpi  had  only  found  bones  at  a  distance  of 
two  leagues  from  the  entrance,  it  was  because  he  had 
not  been  at  the  trouble  to  seardi  tor  them  nearer.  I 
fdl  to  wtnrk  with  more  ardour,  and  succeeded  in  digging 
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up  aame  in  ftood  preservation,  nuch  as  ndti,  cuUti,  fe- 
tntn,  humeri,  fragments  of  jaw»,  ralcarca,  lot»,  verte- 
bi»,  Sic,  beltm^iig  to  bears  of  different  sizes  «rf"  *!>» 
spdcip»  t4.Tin«^  VrmM  «ptiant».  It  would  appear  that 
tiie  hyena  tribe  is  rather  rare  ht-re,  for  1  only  procured 
a  àng^le  bone  belonging  to  it.  It  was  partic-ularly  in 
two  email  lateral  chambers,  near  the  narrow  passugr, 
that  I  olitained  a  great  quantity  of  these  bcmes,  the  clay 
there  having  been  dug  up  by  the  guidée,  in  order  to 
make  the  floor  of  the  great  a|>artnieDt  even  with  it. 

I  coDtinued  to  dig  a»  1  advanwd,  and  evOTywhere 
found  bones  mare  or  lees  broken  and  enveloped  in  the 
clayey  mud.  After  proceeding  for  half  an  hour,  I  fell 
in  with  a  niaas,  in  an  apartment  of  considerable  dimen- 
doDB,  which  was  of  a  conical  form,  and  composed  of 
blocks  of  compact  white  limestone,  of  all  sizes,  mixed 
with  yellowish  clayey  mud.  These  blocks  had  their 
edges  as  sharp  as  if  they  hutl  only  been  lat<4y  broken. 
The  mass,  which  reached  to  the  right  wall  of  the  cave, 
might  be  fifteen  feet  in  height,  and  twenty  in  diameter 
at  its  base  :  it  was  covered  with  stalactite  in  several 
places.  It  was  in  this  mass,  at  about  ten  fe«t  ^wve  the 
floor  of  the  cave,  in  the  clayey  mud  that  filled  up  the 
interstices  between  the  blocks,  tlial  I  found  the  entire 
skeleton  of  a  young  bear,  in  n  space  of  two  square  feet 
at  most.  The  bones  which  I  dug  out  were  the  frontal 
part  of  tlie  head,  tlie  lower  jaw  of  tlic  left  side,  the 
seventli  cervical  and  eightli  dorsal  vertebra?  ;  the  eighth 
and  fourteenth  ril)s  of  the  right  side  ;  two  tibia,  femora, 
and  cubit],  and  two  large  canine  teeth  of  another  iK-ar. 
If  I  coidd  have  raised  up  the  limestone  blocks,  between 
which  these  Ixmcs  lay,  I  might  without  doubt  linvc  pro- 
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cured  a.gre^  put  of  tbû  «kdebn.  There  an  ttU 
bvi  fam  (md  there  io  the  cave  «one  null  be^-«f 
daftf  mad,  with  fragnunte  ot  white  aecoodaiy  lun^ 
■tooe^  ■■  well  M  loi^  i§aUted  lioiealone  bloclu,  wiààit 
the  gààmsK  daily  deatroyin^  to  make  the  flow  ertOi 
ÙK  the  eauTenieDce  of  visitors. 

Z  hudody  advanced  on  hour  and  a  quarter's  pmgf 
isto  the  eamf  alwi^  folding  bmiee,  when  the  cil  of  b^ 
loipaihegimung  to  fail*  I  was  obliged  to  return  without 
reachiog  the  block  in  which  M.  Vol{û  had  found  the 
finrt  bones.  This  Uock  is  without  douht  owing  to  the 
Mme  ouises  as  the  hciq>  of  whkh  I  have  ^oken  above. 

The  manner  in  whkh  these  heaps  exist,  being  cmnpo» 
Bed  of  blocks  of  compact  white  aeomdary  limestone,  A- 
wHar  to  that  which  forma  the  walls  of  the  <ave,  with 
diarp  edgee,  aod  fnled  upon  each  otha,  made  ine  im»' 
gitie  that  tb^  might  have  fallen  Stoax  the  roof.  As  I 
ntunted»  I  maroiwid  the  ceiling  c^  the  vaults  with  atten- 
tioD.  As  it  was  all  covered  over  with  stalactites,  1 
could  net  discover  any  fissure. 

FfOM  this  abort  excursion  In  the  Adelriterg  cave,  I 
■Ok  induced  to  believe,  that  the  bones  exist  along  the 
whole  extent  of  the  cave,  and  that  they  occur  in  two  di£- 
CeraM  ways  ;  \it,  scattevcd  in  the  clayey  mud  whidi  form» 
the  âoor  of  the  diambera  ;  uul,  Sd^,  buried  in  heap»  - 
finnsd  jot  blocks  of  white  Momdary  cwnpact  limestoue» 
aud  ytBaw  tiajtrf  mud. 

The  hypethens  which  H.  Cuvier  admits  as  the  moat 
probable  .fcr  explaining  the  [vesoice  of  theae  bones  in 
the  cares,  is  that  which  would  make  these  caves  to  have 
aenred  as  a  retreet  to  canuvorous  animals. 

Theprewm  of  bones  in  die  àâjef  mod  of  the  flooc 
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of  llie  Adelsberg  cave  accords  well  with  this  Iiypolhesij 
but  the  case  is  different  with  those  which  I  fouud  to  tb« 
heaps  of  liniestoDe  blocks  and  clayey  mud.  The  bones 
are  not  at  the  surface  of  the  heap,  but  rather  towards  its 
middle  part,  buried  among  the  blocks,  and  crushed  by 
them.  From  Ihis  position,  and  the  lieight  at  which  the 
skeleton  mentioned  above  occurs  from  the  floor  of  the 
cave,  it  cannot  be  supposed  that  it  formed  part  of  the 
bones  with  which  the  bottom  of  the  cave  is  strewed,  nor 
that  the  blocks  had  fallen  upon  it.  The  bones  oontun- 
ed  in  the  heap  in  question  must  have  been  brought  into 
their  present  position  at  the  same  time,  and  by  the  same 
cauae  as  the  limestone  blocks.  They  could  not,  there- 
fore, have  belonged  to  animals  whicli  inhabited  these 
caves,  and  died  tiiere  peaceably. 

If  it  be  remarked,  that  these  blocks,  which  arc  some- 
times very  large,  heaped  up  above  one  another,  and  mixed 
with  clayey  mud,  have  their  angles  perfectly  fre^,  and 
arc  of  the  same  nature  as  the  limeMonc  of  the  walls  of 
the  cave,  it  cannot  be  admitted  that  they  have  been 
brought  from  a  distance.  This  mode  of  arrangement 
could  only  have  been  produced  by  their  falling  from  iht 
roof  of  the  cave. 

The  following  facts  also  give  support  to  this  opinion. 
In  the  cave  of  Gaylenreuth,  a  fissure  of  the  third  grotto, 
was  the  means,  in  1784,  of  disclosing  a  new  one,  fifteen 
feet  long  and  four  broad,  where  the  greatest  quantity  of 
hyena  or  lion  bones  were  found.  The  aperture  kvh 
vmch  too  sttiaUJbr  these  animals  to  Itave  passed  tftrmigh 
it. 

In  a  cave  discovered  in  1824,  in  the  district  of  La- 
nark in  Upper  Canada,  Mr  Uigsby  observed,  that  the 
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floor  was  covered  with  debris  of  brown  granular  lime- 
stone, similar  to  that  of  the  walls,  and  that  the  bones 
especially  formed  a  heap  there.  He  thinks  that  the  ani- 
mal,  whose  bones  have  been  found  in  this  cave,  was 
much  too  large  to  have  got  into  it  alive  or  entire. — SU- 
Uman's  Journal^  June  1895,  p.  354. 

It  must  therefore  be  aldo  admitted  here,  either  that 
the  bones  could  only  have  got  into  the  cave  in  the  same 
manner  as  the  heaps  of  blocks  found  in  the  Adelsberg 
cave  ;  that  is  to  say,  by  falling  from  the  roof,  or  that  the 
apertures  have  been  closed  since  the  period  at  which  the 
animals  were  buried. 

If  it  be  now  considered,  Ist^  That  the  surface  of  the 
secondary  limestone  mountains  of  Camiola  is  covered 
with  a  layer  of  reddish  clay  ;  and,  2d^,  That  the  clayey 
mud  of  the  heap  in  the  Adelsberg  cave  is  mineralogical- 
ly  the  same  as  that  which  forms  the  floor  of  the  cave  ; 
may  it  not  be  supposed,  that  the  same  catastrophe  which 
produced  the  heaps  in  the  cave  may  have,  at  the  same 
time,  introduced  into  it  the  reddish  clayey  mud  of  the 
surface,  which,  by  extending  itself  over  the  floor  of  the 
cave,  would  have  contributed  to  coveri  the  bones  that 
were  lying  there  ? 

Moreover,  may  it  not  have  been  the  case,  that,  after 
the  caves  had  been  inhabited  by  the  carnivorous  animals, 
the  substances  falling  from  above,  and  coming  from  the 
surface  of  the  soil,  may  have  carried  along  with  the  clay- 
ey mud  and  the  bones  of  bears,  the  spoils  of  large  her- 
bivorous animals,  which  they  may  have  met  with,  and 
which  cannot  be  supposed  to  have  sought  refuge  in  these 
caves  during  life. 

There  will,  no  doubt,  be  objected  to  me,  that  opinion 
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which  maintains,  tliai  the  bones  ot'  herbivora  liavc  bt«i 
dragged  into  the  caves  by  the  earnivorous  animals.  This 
might  certainly  have  been  the  cast-  with  regard  to  sninll 
sjietics,  but  it  is  not  probable  that  the  bones  of  large  ape. 
des  could  havt  been  inlrodiiced  in  the  same  manner. 

Admilling  as  certain,  at  least  with  regard  to  the  Adel»- 
berg  cave,  that  the  limestone  blocks  and  the  bear  bones 
which  accompany  them,  have  fallen  from  the  ceibng,  the 
phenomenon  of  caves  containing  bonea  would  connect  it- 
self pretty  well  with  diat  tjf  osseous  brecciie  in  a  geok»- 
giwd  point  of  view.  As  M.  Cuvier  observes,  "  The  na- 
ture of  the  rocks  which  contains  the  one  and  the  other  ts 
not  very  tlifTerent  ;  and,  besides,  tlie  fissures  of  caves 
being  generally  pretty  wide,  the  bones  would  not  have 
stuck,  hut  would  have  fallen  to  the  bottom,  while  those 
of  the  osseotis  brcccite  being  much  narrower,  and  not  bo 
deep,  would  have  retained  the  bones  at  no  great  distMWe 
tnaa  the  surface  of  the  soil. 

Tims  frniTi  thu  fiit-t^  c.bsor^f.1  in  tin-  lavc-^  t>f  Germany 
and  England,  and  fri>m  ihnl  of  the  Adclsbcrg  cave, 
which  I  have  described  alKJve,  we  may  conclude,  1.*/, 
That  the  presence  of  bones  in  caves  has  been  protluccd 
at  two  di/ferent  periods,  which,  wiihout  doubt,  have  not 
been  very  distant  from  each  other  ;  the  first,  th.it  when 
the  animals  inhabited  these  caves  ;  the  other,  that  when 
they  Iiad  been  transported  there  by  a  somewhat  general 
catastrophe;  3dl^,  That  the  second  ejKieh  was  contem- 
poraneous with  the  osseous  hreccia*,  and  was  produced, 
like  them,  by  a  phenomenon  or  pi-ocess  of  tilling  up. 
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